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The present invention relates to an automatic 
transmission ia&o.r.p.o.r-a-ted— i-n a vehicle, and more 
specifically, -tt--r-eia-tes--fee.-fefee^a-eemen.t-c«i:ts-t-^<:t" an 
automatic transmission that can shift ^multiple speeds^H^y 
• ^o^rne r oapabl . ^. . of input of reduce^i^rotation to^one of the 
rota^t&R components of a planetary gear unit. 



Background Art 

On^ 'type, eiar\v<^ri!7on^ I 
■ Co n or olly , th e ^^ o i c 4:Aovm a ft automatic transmission 

4ftee- rporat o d in a v e hicle -e r the like whiul i- comprises a 

planetary gear unit with two rows of linked planetary gearif 

and planetary gear^that «afl output^ fehe- ^eduood - rotation 

: -^-"^e^Q - tho rotation speed^^of the input shaft, ts-redeee* 

.iifor^exampj^^ Unexamined Patent application 

Publication No. 4-125345 and Japanese Unexamined Patent 

^u1i«,strc-T''^"'';?J>."?'i^r^5" 2000-274498|. These S^^^''^^ "^''^"'^ 

^ for example, six forward ^speed^iwts and one reverse speed 

J ou'T*\ J 

Y^""}! b o ing eapabj r e - u r input of gcduoctiP rotation iUS -T*^*"^ 

planetary gear^via a clutch^ to^^g^&ii^^exaSt^ one aS ^at^r^ 
rota^^ component^ of a planetary gear unit^ tha L hd b-r&WMr 
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J,n recent years, multi-staging of automatic 
transmissions has been desired from the perspective of 
improved fuel efficiency, due to environmental problems and 
so forth. However, in general, multi-staging results in a 
larger automatic transmission due to the increased number of 
jpiSt ^^, but from the perspective of a r b-ility t - o mount* <on a 
vehicle, a compact automatic transmission is desired. 

The above- eTGOcrriboa automatic transmission comprises 
two clutches for inputting the rotation of the input shaft 
into - fe he ro'feat.^ eft- component of the planetary gear^unit, and 
>^ planetary geai^^or outpu toting reduc^^- rotation inta the - 
Y rota^ietr-component of the planetary gear unit(^ fsfowever, -rim" 
tho ovont thQ't the two cl utch es or an wt± prG - oourc servo 
that controls the ciVgagi n g - of the clutches is oon^igurcd 
between the planetary gear unit and the planetary ge ai',^the 
unit for transmitting the reducidM:otation>€rf the planetary 
gear^o febe rota^-^m component of the planetary gear unit /ytuiT-^^ 



toccoiriflfe elongated^ ill Lhe dXlal"''iJxiec'b'iOll. / 

elongated member transmitting- the reduced' rotationaf 
■ffte-a irrs LlidU 'L ll ' iU ■ m^diiiL i ei Lranoi ft itting a large torque -te^ 
■ QlongatGd , and prov i^jling an elongated member that can 



providihn 



withstand such large torque r>equires provid -ar ng - a relatively 
thick material ^hat ic - elongated , which prevents , pj?ovj:di - ng - q - 
compact automatic transmission. Further, the weight of such 
a unit unni fi hi9. hi=^ayi p^j Q?ftd «" ftot only i V ji€J Ul ' d ' ""a ' lid>g ' h»fav/® "a? gj>t - ' 



/ 
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"- ^ni-nm^i* i I lu-LCLcsm j c; ] -|n p vp T P nt 0(1 p bn^ inertia (- ^ogeo - of - 
inertia" would *'increas^ i^e'Q.¥'^Q«4ji^ >the controllability of 
the automatic transmission^ and fehc ahoclc of speed change <J/^<><--'^ 
■ wou'ld occur more easily. 

Further, for example, in order to engage or disengage jr^tiJ-^/" 
the reduced^ rotation e irtp^ to the planetary gear unit from 
the planetary gear,^a clutch or brake must be provided. In 
the case that a clutch is provided, this clutch^wadr the ^ 
above-dre-s-e^ibe^t two clutches, ->i=h--e't-h-©r&---v^feHr'd-& three clutches^ 



are necessary. In general, a clutch has a d^^^^^^hape'd" 

^-Tnembe-H^clutch drum| that transmits the/iJipubst;o^ to 

the friction plates, and -therefore, with a problem such as 

relative rotation frrr^'e^afftpte , .supply of oil pressure to the 

oil chamber of the oil pressure servo of the clutch must be 

made from the mid-section of the automatic transmission. 

However, if thoco three clutches are ooaf xgujgod - on one 

^sidgx' trv ^ ^o axial\ dircotioR - of the planetary gear unit for 

t.<:g^B5cfA;^^^ 

example, oil lines for supplying oil pressure to^three^ei*" 

i-pr<>CiOurG- servos rire 'uoi'iij'!" luutied in triplicate in the mid- 
section of the automatic transmission for example, and the 
configuration of the oil lines becomS^ complicated^ 

^otiMAHV or Trie: x<7vfeA/ry^v^ 

Accordingly, «=^^ object of the present invention is to 
provide an automatic transmission that achieves multi- 
staging, and ^ro ' o r iiDias reduc t - xm in size^. by -p la f z^f^mon^ 
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— Furtho ^ /^nother object of the present invention is to 
provide an automatic transmission wherein reduced^rotation 
output means and a first clutch are ^R^fcig-u-i^ed on oneVside 

.-j-fir-^e-^a ^ i-al - d - i -r^eist^reR of the planetary gear unit, and ^J>b6 
second clutch is Ge-n^^wed- on the other\side^^.^tefe*ie axial] 

,^ di - r - G otio n of the planetary gear unit/ so as to provide 
solutior^^^^J^* the above-mentioned problems. 



' &l s cri^^'^^g ^i* ^ o f - In verr L i c> £l> . 

Hfhe present invention -a©©0*"rd±ng=:^---G4^^^ an 
automatic transmission comprising: an input shaft that 
rotates fcg'ood- on - gut put rotation^^ a drive source; a 



planetary gear unit comprised of first, second, third, and 
fourth rota ^en - components^ reduced "^rotation output means 
-eap ablc og ^ outputting Q - rgeduood rotation^to the first 



rota^oon component ^ from 4:.ho -inp - ut o - j^ - f -t^' w h o ^i^aixU'^Q'^ igotQtion 
-'-s^pegja iiji ri^dmieul; a first clutch that ^liftks the input shaft 

and the second rota%«« component * i rf i q mcvRnGr ■ o ap^J □ o - f ^ 
•-d?iee»g^gi»§i; a second clutch that'^ linke - the input shaft -aft* 
the third rota ^ o n component^ in q . mQnno]? * " Gap able of -* 

dipriOingngi ng; and an output unit that outputs the rotation of 

the fourth rota J^4erm,, omponent to a. drive wheel transmission 
mechanism^* T^hentin ^he^ reduced^ rotation output means and the 

>4iqurGd ' c 



first clutch are oonf igurcd ' on one\sidg/'«--ite axial 
^ ^iiciiction of the planetary gear uni"b^ and ^^fR^c!^i9t the second 
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clutch is <i: : o irfi gui ud on the otheVsid 




-di " !&Q^ - ioo, > of the planetary gear unit. 

Accordingly, the reduced^ rotation output means and 

^5 

planetary gear unit can be -disposed closer to each other^^ifl 

compart^n with a case wherein the first clutch and second 

/a caf<s:<:/ J 
clutct^ for example^ are GQn£i.gu i re -d- between the reduced 

rotation output means and the planetary gear unit, while 

rn n bl .i mj r rni i r .i ng at least five Bpeed ^<?volc forward) and 

reversed ^eft^ the H'nlcin - g^ ^member ' fog ^x^rt^CK 

transmitfeift€f. the reduced^rotation^ can-ffe made relatively 

short^ thereby enabling forming , the automatic transmission he^ 

^ in - Q ' comp a c t^ mann o p / 




4< 



Further, because the irxTilri ng member for transmitting 
the reduceanrotation can be made relatively shor^, ^Jalars can » 
be more lightweight, and further, because the inertia Ifforoe 
^ f irtertia ) - ^aii bU bmaller , the controllability of the 



automatic transmission can be improved, and the occurrence 
of speed change shock can be reduced. 

Further, foL" oxamplG in the case that the reduced ^^^^ 

rotation output, means has a clutch, three clutches are 

Iff ai( Jr< r^jcftf^^ 

■ oonf i - guroffl , but compared to the case wherein the three 

clutches are eon - f i" < ^urctl- on one side of the planetary gear 
unit, the construction of the oil lines supplying the «dt3r 
^-jpf ^QMTQr servos of those clutches is easier, the 
manufacturing process oaa b^ simplified and the cos^ 
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reduced. a -^^/a^ ofi^ 

The^present invention aGOordi n g - t; - Q 7" Claim 9 rrrs^ 
. rnnf i gnrrH further conipri.ni rr^g a igsntehag member for linking 

the reduced*^ rotation output means and the planetary gear 

unit, wherein the first clutch is <Donf igm 
, rirmimf nrrn-r^ ni^ of the itrin^f i n g> inembe r < 



is cionf iqui ' gd on thro innor - 



,GQ ftf igmrod with , ^he reduced^rotation output means ^Turthcr -\ r> 

,x:iQmpxj-siftg.-..an i np.u t ^- a r,o.t_Q JKio rv ' ■ coKip o n c n t for ^nputtirig ' , 

rotatiori* of the input shaft d ' L all times , iii^asEEgr 



..rnm i p n n rn t - f r i- r ^t'TlTf^i^^ nt 1 1 1 1 ' ' ' ( a ^pooei - 



Ok ^pooeh J. 



rota^rfwfl^ 

I i Gomp Q n n n t ■ Hr nT"''' I'T"! H i-" nt t . h ^ ir r ^ ^ 1 1 r ^ r- o -t- n i- -i n»i and a third 

■f<,r ca^Trolf;^ ^t$Hiy^<t:0^ ^t\i^^U^f^ tt-e ^ 
clutch .that can lin - Pr the . Mnking member .between the reduced ^/'^cq 

rotat /ei - i component and the first rota%;^ft component fr - 

^ i,H,a4'iiiuj-r' wherein the reduced^rot^icm 

is transmitted to the first rota«^ component by^the third 

clutch e ngaging ■ . ^ > CJHus i 

TheVpresent invention a-eeQ.geli ^iaL f to ■" 01 aim 1 has the 

/acat^cl f^^dl^iiy ir^iAj^J 

first clutch oonf igurod on "LhCTn.nnQ»r ■■ oiroum'igtrreiTL ' y ' TD ' lUe of 

the third clutch. 

Accordingly/ the third clutch, which must transmit a 

relatively large torque -^fertr^fer^Hs^i^ the reduced t ^^ysLlm r, 

can be e o nfigui u d - on the outer circumf erenee side, and this 
third clutch and- 4^ie ui/L - p ^^a&s^^j^e servo feiiexjeef can have a 
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larger diameter. PgTlr3r (S - iri = Q - j?ly , the pressure area of the oil 
chamber of the oix- pro s sure - servo can be increased, and the 
capacity for torque transmission of this third clutch oan \^ % y 
increased. However, by u u nriguririg the first clutch, which 
can have a small capacity for torque transmission compared 
to the third clutch, on the inner circumference side, the 
automatic transmission can be formed more compact. 

^<p^^^p.r^fi.s^n-t--iTrven Clajjiu.5— ±"S-^ 
^onf i gnr ' iil "'^ t r^'^ f third clutch eompric - iug a : friction i 
membe^M>4-a drum unit and a hub unit that Imk^ with * the 
friction membei^^-^/^b^rf^jja-^^ the i 

reduced^ rota ^ - on component he drum unit forms -a«-wri 
4 M:oo3 - tM?<i servo with a piston sealed in an oil-tight manner, 
and links with the first rota^le«- component^^-aa3»*'"^^he first 
clutch is ^-ee- iillgUl u U on tnc imwr ciTnLumfeTuiiC ' L ' J j id^ of the 
drum meiftfeer. 

yh '0^^^ pC Q'Seia^fe^'^^'^^ iltl " fa'"" 1 S^"*^ 

c onfigurefl H wl \ Jh "^B friction member^of the third olMtcYi ^rt ^^^^^^^ 
located on the^uter iKuLi mf cri'j n cio oidc of the speed 
reduction planetary geaiy w horQin .. ai» - oil ■ p . ra& s.t»ge- servo of 
the third clutch disposed adjoining the speed reduc^s-jfuii 
planetary gear' on the opposite^ side of the planetary gear 

Unit^ i-fi i-ho r ^lH^LJj 3^. 

Tho proffiRnt li.avpn t i>o^K.jaAcai:ddffirg— ' 7^rg°^ 

^gp'*^'' T'"*^-^^ vrith nn r pr^'^^urn servo of a first brake^ for 



■retaining the first rotajftng^ component of the planetary gear 
unit to which reduced dotation is input £»oiif iyur'eiJ- uii LUtT 
uuLteii ' ' udli-Qumj&ogQnQe of the ejrl pi"e33ure servo of the third 
clutch - 

^^'efPg'^bSSar^ ^ cord iiia J^^rr ^l<d.nL^!^ ^ -^y^---^ 
^^iillyu ' ivU wi L 4 i jhhe reduced'^rotation output mean's ■ fu^^^oi r 
Gomp'rioing aii .input rotation component capable of inputting 
rotations of the 'Input shaft, a fixing cdrtiponent for fixing 
rotations at all times,, a speed reduprion planetary gear 
unit that has a reduced rotation >dbmponent that links to the 

first rotation component at ^JCl^times, and rotates at the 

*\ 

reduced rotation, and a 1?nird clutch that can link the 
Linking member between the input shaft'^^-and the input 
rotation compone'nt in a manner capable of Misengaging; 



^?herein t^e reduced rotation is transmitted tbv,J:he first 



T lrinii w.p . ir» i7 -.n n ^ in^'o^Gnti i on , n G i Qord ing Lo "Claim 9 ij ' 

T?i<L inter tH^dt-fT^ isUhtMl 

een - figuiULl wi ' ^h q fining Qoinpcjn&nfc of the speed reduce 



rco^ f ixe( 



planetary gear cO^^ixed and - oenf i^urod- ofi a first boss -«frCt 
extending from one «@^ger!!!^w» side wall of a caser*«tB=wi 

I I ill M" servo of the third clutch io conf i - gua e tr d- on the 
uuLjidu . OB' the first boss^ unit^ aiK uil p ' Ji ' eojmiHS servo of the 
second clutch is ^o - n -f-i- q u ^erd ' on the outside of the second 



boss ^ wiit that extends f rom> another -ornWirr nf-i^ side wall of 
the case^ the first clutch is gonfiguare^ adjoin ^ - t e* the 
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planetary gear and aloo Gomprio(D&- a friction member^ dftd-srrr 
^reoouisQ servo for ^ 



H Gompri - o(D&- o friction memoer atfi d arr 
■[jji ' L^jJaiMiw^ the friction memberr and 



a drum unit and hub unit > oorrfigur > Qd integra]^^. with the 
, V[ii'8nnnrr'^ TrrTrnj^—nnn the drum unit is linked with the input 
shaft . 



Thr p r n- rnnt i nTrntipT^ ;:^pnprHi rLg- ^t^ iM; j ^ ' hn 10 —4^ 



CcSTrf4rgu«.^€M^ the reduce^^^^^^^fiation output means #«Trttrer*" 
comTaj^.*1.rn4wT an input rota %4®ft o o m p^aettt for ^ i 



rotatior^ of the input shaft, 



^ rotation;^, a e- pood - re tfectrii!m'"-^L^^ 



reduced^rota 



^5: 

r 



eQmpoi = tont that'^linjj^ to the first rotaj 
component at all times^ and rotates at the reduced !ee*&tion, 
a third clutch"^ fe^^ar^^a-fi-->jrjr ^ thQ di - ft ^wtg member^ be-bweeft the 
input shaft and the input rota4 




- r,^rpatej >g. o f d,ii."nng."ig.i nijj and a third brake oapablo o - i fixing i^^ XS^i^fc 

«-fe*ne rotation,,^ ^'^f >"'"t h G " f ixA^^^^ompQ'R'eB--^ wherein the reduced s^<^C'^ 
rotation is transmitted to the first rota^wh component <z^^^^^^^^nf <^ 
the third clutch and the third brake^ on.g^i - ng. 



T - hO '-'- p -r e'S e- r yb^-CT v V I i L 1 oi 'l " ' a ' e ee^?<5Uij»g^0'-*^^ 

.j5Q^e^i^<^re<^r-^\3rie^ — a~M'f^kinrg'*TtT0mbd r " ftnr^rarRkirng 
- ^ ■ ho rQd - UG 4 3.d— r o tatio n- out pirlrnne-af»s— a^iad.^^ 

unit; - where i n the third clutch disposed on - tho^dTnnGr - 

cj-j::^ i mf QrGn c.G.. oidc of the Liixtefeng member. 



r'fhe 



first clutch and the third clutch ar6 - eenf ig^ro d adjacent 
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J Si 4: ^11/ ^^^^^^ 



f h Q-f H fi t1 r-nn-h . i nrij — Q . n 1-4 » fai ~- v . 4^ . nnj:^r i r r^;^ Tn;£gus eja<af».-^^^ Of the 

*> 3.in)cing member. 

T l r fe j m ^e-g-Q n .t . invo ntjj Qft--^aj::cordijLq^^ 
_rnnfi.gnr^^ ^Fi-'-b jbhe third clutch oomprioing^ friction 
member^ and a n >^ ii'il T -.p - r o o 0 u go servo for i&4?^3-3wrt»ag- the 
friction member/ wherein the oil servo is 

jmniM-y i r ^ ^ on the ^-o^ ooitg! side ii=h^-i:trg''" ej4^5a ^ of / a* 

the speed reduc»eft planetary gearya c tb l5ho /Ac feTOft 
meffifee**; and wherein a drum unit that configuroG a cylinder 
- of the ed^jf^r^co^/uTO servo is linked with the input shaft. 
---W-jr th tho ' p^TQ^ei^t . ^^ rfw ^vn ti on acuuidirrLj Lu G - laim ^ l'l/ ^j[he 
oijCprGOCVure servo of the third clutch^ tU ; ■ ^n^ig - a rre-d- 
adjoining the oilTpro'ccuro servo of the first clutch, 
between the oily^^oGc/ro^ servo of the first clutch and the 



friction ^3oori : e.i of the third clutch. 

-iPh-e— presien'L 'inv'yntiuTi cTcce 
Con-M-g-u^ed'-^utftTTejr^^O^^^ 
^t^--3?e4y^e<:t-rrot:^fe4re^^-^ gear 
unit; wh e r e i - n (the third brake -j rfa configuiicd on ' th - c oppoo - it - g — 
side «3ss?fe*¥S==SS2aI^^ of the^planetary gear unit^-ersr-ta- 

the apeed ^^^s ^ ^rm^^w ^^lanetar)/ gear. 

•E h o p 3re - o<5 ii^r--i^u;^ejxfc. i > o n a -eee-pdjnrg"" CO" C 3rd'liii " 1 

-T^ A y^^ ^^^^ ''^ 
iixtfj^ gu - pcd v/it h the oiy^pr&g^&ta^ servo of the third brake 

proiri lirrl in^ case. 
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V c o n f i q ureB''XHrblv-t-he--t-lM.-] 

\ 

member and an oil pres;stire sei>^ 
f rictioitN^ember; wjierein the oil 
configured oKj 

:he speed>reducti'Qn planetary gear as t^ 

aemb^a?^ and wherein \s^r urn unit th^^configu\«^s a cylinderj 
>^^lfejf ^ ' \ i:;r r i'''-^ sei vfty ls dinlkid wi th tUa 



; ^ 

^lie opposite side in th^sax 



-^ee^^^&ifgvt^^^A'-^/^^^ "^le reduce'^^ritatipn output means £2^?«S5S* 

■ comprising an input rota 1zao»«u3X3mp(:^T I <dii- l L " f orVinput^s^^ ^ r £ ^ t 

(>T rotatior^ ^ the input shaft, a f i x i ng ?- cwj i 'mp p n -<= »n t f or^'lCllS ri^ 



o / " rotatiQng^»v-€g^--sp>aQ ^ - rodug J^>ji^f^^ h r^-^ 



^ reduced^ rota^«fofi*«-®eH^rOT^^ rotates at the reduced ^p&SC> 



L ' ofea'bioft and ^Qt > is connected to the first rota^«^ 
component at all times, and a third brake e apablo - of fixing "/l^^ JR>03 
thc^ rntatirin/ o f thr fiving no mpnn n n^ y wherein the reduced j'^^eo 
rotation is transmitted to the first rof^^^flr component bye^*^^^*^^ 
cf^ the third brake^ engaginaf ■ 

With t'he present^^vention acccirding to C3^aim 19/^he | 
^iroVbrake ik confiqured on the opposite side im. the axjbal * 




anetary igear unit as %o the speed 




gear; 

Wessure sexvo of the third brake is 



nventacm accorda^n-t 
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rAverse ap'eed lev-el can beyachieved, andsin the ^ase of t 
forward speed^^e'vel the first clutch^e(nci the second 



KwreV achieves six forward speeds and one reverse speed, 
and ^tf fourth speed forward the first and second clutches 
are'' engaged ^ \ j ogc^/t¥tc v, that is to say^directly coupled «4 
fourth speed forward. Therefore, ^ fifth speed forward and 
sixth speed forward^ the gear ratio can be fc^juuifljairiSfe a 
high ratio, aftd^ Qrtie o lfHM - ly "Wtoon - ^nountod '- o - M ■ a .- ¥ohieiLu., in ' 
>tho ^.. ovoiTit that the vehicle is running at ^ high speed, the 

1 beVLower^Srf, and t^ ^ ^^ - Q>Q^km k Llt 

fcb-e q'U- dns tr rireTO ■■o f the vehicle ^wiwrie run|w£Reg at ^ high speed. 



engine rQ - volut " ioRO can 



Vconfigured such thatX^in ay^peed line chart illustrating^ the 

\ . \/ / 

revolutions of the first# .second, third, and fourth yrotation 
compionents with the vertical \axis, and the gear »atio of the 



f irst'^^second, thipd, and f ourtK^rotation components with 
the horizontal axis in a corresponding mam?fer; the first 



rotation comD©nent to which the reduced/;xotation is input is 



X 



positioned/at 'the farthest edge in trne hori^zontal direction, 
with t£^ third rotation componej^c, the fourth potation 

comp6nent linked to the outgrfit member, and the second 
component, . Goi;^sponding in that order 

r„1 a kn, M J 
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^planetary gear unit is^a multiple Hs^sp^ planetary gear^ 
comprising a first sun gear, a long pinion which meshes with 
the first sun gear, a short pinion which meshes with the 



long pinion, a carrier for rotatflF^ifaU y supporting the long 
pinion and the short pinion, a second sun gear meshing with 
the short pinion, and a rino. gear meshing with the long 
pinion* ^wfe©^^Fin^the first rota&t©n component is the first 
sun gear >ea^«fe*e=33* input;ei^ the reduced^^rotation p<r the 
redupedV rotation output means, and which io-oapahilf? o:^' UHiiiy 
fixed by fe ho r ctmimin g of the first brake/ -dild"" w+ us r dpi the 

second rota t^LOft . component is the second sun gear ■^ cQpablo - oi ^ 

f^-f ^ ^ upon oh^JT^ 

inputj^ilftg^ rotation^ of the input shaft by frh^' engagrrrg of 

the first clutch/ aj»d?=»jhGrGiaa the third rota^-^n component 

is the carrier - capable ' of inputAij%^ the rotationj^of the 

input shaft by th - c engag*#ig of the second clutch, and which 

is CM>pQbl-4^--*e. i r 'LjgX 3 »g fixed by feho TO - taiiriM} of the second 

brake/ and ■ vjhcx^-ini the fourth rota^cin component is the ring 

gear linked to the output member. . y — / , y / 

The pju ' ejefit inventi ' Oii ucuui ' ding - to GlQim 23 e:omp - i"iOGG a 
pair of the planetary gear units each comprising a first sun 
gear, a second sun gear linked to the first sun gear, a 
first carrier meshing with the first sun gear, a second 
carrier meshing with the second sun gear, a first ring gear 
linked to the second carrier, and a s ec ond ring gear meshing 
with the second carriers wherein the first rota4«frr 
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vokich recti 

component is the second ring gear papablc * of input/i'ifcg' the 

reducer! rotation >erf the reduced ro^tion output means, and 

which is capable of being fixecKby the ■ got . aininj ^f the 

first brake^ and v^hGroin. the second rota aLon ' component is 

the first sun gear and the second sun ^rago CQpab - Lo- '-e-f 

input^fiaa=^fe=^ rotatior^ of the input shaft fey engag«*g 

of the first clutch* ^nd whege r Ln ^The third rota^i^w*- 

component ^,.is the second carrier and the first ring gear *0^r<=.A» 

- e apablQ . of input;|^ij?*f^ the rotation/ of the input shaft b-^ Ll'ie 

engaging of the second clutch, and aloo - cap a bl o- of being 

fixed by ^ecQiiniR g of the second brakes and who - rom the 

fourth rota^^wi- component is a first carrier linked to the 

output member. 

T4:^.f=y--p"r^n nt - i n . v :Q. nti . Qn ac Gi M -^d ing to" Claim 24 1 ' 5 

j::f)nf i g^^'^^d vrhnrnin, . jin fete first speed forward, the first 

clutch ^ ia^^-^QJxgiiggitjd the second brake i, i* ( ■ b ' fiTCd ; -enaff" 

vrtted^iasy^ in -fei*e second speed forward, the first clutch 

are €*^^^^Stfc/ 

^jSg^a^e^t and the first brake i3 rctdl ft cd ; and ^ whoreiiTV in SIS' 



third speed forward^ reduced^rotation is input to the first 

ry %^^^ . 

rotajfewrorr component from the reduced rotation output means. 



and the first clutch is- engaged; and i whoirroini< in -tei^er fourth 
speed forward^ the first clutch and the second clutch are 
both engaged; v^jb ; iii !: cuL>i ^ in fifth speed forward/^ 

reduced^rotation is input to the first rota 1>aofi component 
from the reduced'^'^rotation output means, and the second 




5^- 



clutch is engaged; and whoroini^ in the sixth speed forwarg^ 
the second clutch io 'crrrgcg(»d and the first brake 

^r < !^Q^Gd ; and ^ffc^^^r^iy^ in the first speed reverse, reduced Sj^^^^ 
rotation is input to the first rota yion component from the 
reduced ^rotation output means, and the second brake is 
rdxQ"fliQd <» v/hcrGb y six forward speecf levela - and one reverse 



speed lyiim'Ilr' can bo» achioved. 

-€ rchi - eved 7 — and- in t b o cqo u^ uI the fifth Negrward/speed^ h^r^f^T 
^ the' first clutch and the second clutch 4H?e engagedv^Tfl ^V*^ « 

. — ftecty ^ i ng - Ly y. th i a '- tiUil^ ' (/ 6i!! ^xa' L ' uiwaid S ' yyed - iJ aiiJ u i^c 
^,,.,xe*3i^:&©.e»'''ef^e L h u ' i J li ' 3 L auQ 

— O i O ' Q®«&d ' "Glut ( & fe'e^'-''g ra. ' u ui ' %agM J d LuyelhiLi, that -io - to - oay 

directly co up 1 e d ^aH '^£1 1 L h ' d p e g J ■■U a i d . Therefore,, between 
first speed forward and fourth speed forward, the' w^4%*i of 
the gear ratios can be.^ gpQcif itfci -in detail , and - partiouAarly 

ul i i ii mi M 'iinl'i'i'il i \ i i il l li i ('1 1 11 1 I I n i 'I I I Mini the vehicle is 

running at a low to moderate speed, the engine^ can be n^y^^'- 
. utiliacd ^jith better -j-'e vc^luLlOirs-, and fuel eo rrt tan be nec/i^ceo^ 



improv . Qd-v^i :' th tho vGh - iolO' Imn ■ aing ^ at "ft lov^ ' to modo - rofcO" op - oodi ' 

Tin I " Ill llh i ll'l lu l l "i ing t . Q ri n im P f r ^-fr" 

nf igured*^ such that, in a s^peed line chart illustr^fCing the 
revglQtions of the finst, second, third, and\|^>Qrth rotation 
;omponer^^ "J'al^^io of the 
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the horizon£a'l>^axis in a correspondirK^jna'Hifer ; the first \^ 



otation component to whrsh the 



positioned at the farthe 



viith the fourth rot^axion component linked t<i, the output 




iced rotation is input is 



i"n'-±he horizontal direction. 




member, thg>'*1fMrd rotation component, and the secona'*^, 



rri! ' , ' ■cuind ' bp o ii'dingnin t h iii t ^-e'a?t!ierT' — ^ ^ 

.iM4.te>b ^he ''' p ' rG ' oei^ ' t"«i'n ^ ^^^ LU Glui f fr * 27 r the 

/Ar-f* 

planetary gear unit is a multiple planetary qeat^, 



-jH^r ^n-'-^^^ ^^^^^ p-iTniz-^rij a „ c^pr^rNnH onr> gnn r mnnh-ing ^..fi 1-h 

pinion^ 'i whoroin the first rota^wft- component is the second 
ir eepei»e=af input;ttkfi>§.^the reduced^rotation of the 



sun gea 



d*^rotation output means; a ^a - d ^d^crow - tno x 



CQmponori'tS' is tias carrier capable of iripulvj^wa^^rotation^ of 
the input shaft the engagwtg of the first clutch, and 
which is oQpablo of boinrg f ixed^by tho r - ot - diniti - g V^of the 
first brake; otfid wherein the third rot^it^on component is the 

first sun gear'^-eepefc±e=©.f input;aiH%T the rotationyS of the 

upon tt^i^ 

input shaft try the engagarwg of the second clutch, and which 



IS 



brake; and 



fixed Mjy the r^u/UH ,i,n,i rj g-'^of the seco 



cond 



the fourth rota^k^Sfi component is the. ring 
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-g trar 3 : j rft4^ed-J: ^ tJio output mcmbcr r^. ^ 

T>h- Q prooQj^t inTfoiwaon according to CIcri.m 28 i -o 

Luiili g uied sucll Limb ', in tsbe first speed forward^ reduced 

rotation is input to the first rota4i»R component from the 

reducea/rotation output means, and the first brake is 
en 



t^ne d; --a^KZ-^wfiirr^i^ in second speed forward, x educed J^c^cj 



rotation is input to the first rota TO.on ' component from the 
reduce^rotation output means, and the second brake is 
^^xj ^ta^ncd ; jgncfcii/hoipoift-yii in third speed forward, reduced 

rotation is input to the first rota«feft component from the 
reducea ^rotation output means, and the second clutch is 
engaged; -a^^^d^-B^wte^ in ^fee" fourth speed forward, red\ice6Jj^^£^ 

rotation is input to the first rota^^n component from the 
reduceci ^rotation output means, and the first clutch is 
engaged; andrHi%»hoiQg>crarni, in te*©? fifth speed forward, the first 



clutch and the second clutch are both engaged; ^¥d==?jEeS5iIi> 
in sixth speed forward, the first clutch i,i m'lij lyi il and 

the second brake i.3jj:flJ^a.iTiod ; and \^^S&saht^ in SS^first 



speed reverse, the- second clutch m^^ ^^i Sv^^ ^&A and the first 
brake ! ij .i>! ^ £'e fcuTiied ^ whoroby six forward speed lcv ( Si-± ' 5 and one 
reverse speed ^3r & - voi gdrr bo aCTriie^ u d\ 

3Ja^,,.p ^ - 0ont ' invcmtjLon ''---'^^ Claim -g Q - ic 



;onrigui 

r ir ^ / side 4n the assial ■ tIin=rL ' Lloi'» of the^planetary gear unit 

I the speed reduc-fe^fi-^planetary geaiJ'C ^ 

"-'T'^ ^""'r* •?'=-"'ti ""i^^'^f; "'>'fZ^" J^yi<i =r ^"■'■■■^^ ^h'JUnnU W 



SOD^ igu ' i^Gd with . |:he first clutch conf igurod on the oppugr tre" . 
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T yiLliHiilils P ' rooQiit in^oa i taion aetuiLliuq Lu Claint - DO ^ the 
first clutch i n r1 iif rh uhi Gh engages at^sa? relatively low 
to medium speed^iewi. 

Accordingly, when this second clutch is disengaged at 
relatively high speed J.evQl.a or ^at 'Wfe reverse opuod "ICk/'Ul ^ 
jtax L-dL.-g'la-r'ib^' ^ the unit linking this second clutch and the 
third rot^^l^el)^ component rotates at a relatively high speed 
or in the opposite direction. On the other hand, a case may 
occur wherein the lijiking member that transmits the reduced ^P^^ 
rotation from the reduced^rotation output means /rotate^ at 
^ reduced^^esfeSiStefflfl^ or is engaged, and the difference in 
^volutiono may be great. However> because this second 
clutch is located on the ^ppooitG side ofAhe reduced 




rotation output means ^^5r(the ^planetary gear uniti,. thafe iar 
■t. Qtni»Sia .^^ the nn -i vin^jffiMaj^W re^} at- 1 vp1 y high rgytQtion or^reverse 



it v^itlrj^ reduced -j gAtation * of thi - e reduced cTp^^cf 



rotation and the unit v^itlrj^ reduced -j gAtation * of thi - e reducedJJpc 
rotation output means (particularly the linking member) can 
be separated^ und..u L j4Ji'iflij 1 1 1 h i K For example, compared to the 
case wherein those units are eonf l^guT u d u\iiLh a multiple axis 
oonotmction and are in contact ,^decreas^^efficiency of the 
automatic transmission due to^relative rotation|f between 

prevented. • . 



these units can be prevented. 

?e & Qiyt -- iu " u u iiL.l:uri aocoi ' diu y LO Cldim 31 y the 



second ^1 nt^h- h C.liil.vM \ ^\^^ engagegf a.t Lhi, reverse^ level , 
^4^^,,^^^ Accordingly, when *thi^ second clutch is engaged in 



reverse -Irwei, the reduced rotation unit (particularly the 
" - I '-i n -k i iTg' member) of the reduced^^rotation output means rotates 
in reverse^ dasB35C*«io» iJii 'Uie^othei * honc^ a case may o - oou r 
whe] 



ro 



erein the unit linki ng th is second clutch and the third 
ta^^«mr component feecome«^^>e rotation of the input shaft 



due to fe+rrs second clutch being engaged, fltet^the difference 
in ■a^e-vo'lut i nnr may be great. However, because - this second 
clutch is located on the oppocj ^ side of they^educed 
'^rotation output means >^£gqd^^ ^laneta ry gear unift, 
to oay , the unit with ^ reverse rotation (particularly the 

linJgiftg member) and the unit that ■ takes - on the rotation of 

A,5 ' ■'^'^ 

the input shaft can be - oonf ligfTfTft'ia separated. JT^r o ifn-m p ^r' 
compared to '"' OTP'-nsrrD 'e'^g^^ aiu uuiiirt'q u' JXJiii^ i^' t iFi't l ^ 

a multiple axis construction^^and- are in contact, decrease^ 
efficiency of the automatic transmission due to relative 
rotatiorj^ between these units can be provonto d. 

T-he--- p '3r-e3-ef»fe— A-Rr^v^e^Uzi^^ Clai irr'3'g--jrsr"' 
Go nf ig u £^ d ' v»i - ^ -h fche first clutch - comprio - anig a friction platep 
o f whi^h -tire inner Gj.r - gumf ercnfeial oidc rs splined to a 
member linked to the second rotation component, a first drum 
TOomb^g encompassing an oil pressure servo and which is 
splined to the outer circumferential- o^do og the friction 
platd^ a first piston member 'for ^^Jf.T^ the friction plated 
and a f irst ^il prooourG servo oil pressure chamber formed 
by^seal^ ing - between the inner circumferential -srd^of the 
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first piston member and the first drum member^ ■&e-- uug to be 
li qu i d tight . : whnrr f T T^|-hr second clutch- comprises^^r^ friction 
plate e - f whifih the inner o>r - oum#arontiQl oido^io splined to 
a member linked to the third rotation component, a second 
drum Bft eroteo^ encompassing an oil pressure servo and which is 
splined to the outer e->BeCTr^feee'n-ferjra 4 r ■ " S "i'd e of -63^ friction 
plate> and'^is disposed <^ the inner circumference- side of a 
member linked to the second rota^l^^ component, a second 
piston member for y rffo ej Oing ^ the friction plat^ and a second 



p i ' e5: j ure servo oil pressure chamber formed by sealawtg- 
between the inner circumferential i»Se of the second piston 
member and the input shaft, and between the outer 
circumference ©id©* and the second drum member^ &e-*a&Jtja-.fee- 

•^h-r^-presig'OT^ 

^eft#a:^-mrH xi '' "wx tii' ^he output member^disposed^between the jirfT 

planetary gear unit and the reduced^ rotation output means^ wf* 

the. asiial di ' Teefe^ - on . 

Accordingly, the output unit can be oonf i g uired in 

approximately the*^ center in - the ax - ial dir - cotion of the 

automatic transmission. For oxamplc , when the automatic 

/we ll / 

transmission is mounted on the vehicle, enlarging towards 
ong dlr£ U3.fej-Qj^>> ^f - t ho - a^^ i o (i h . i i. i./Uu iiIlI i'1 v i n the rear 

when^the input w^Ak from the drive source is the 
f rontJ diroGtjgon) '^* OQin - DG pro-v eaJLa^^ecause the output member 



- 21 - 

is mounted to mot - Gh " the drive wheel transmission device. 

a. 

Because of this, particularly in the case of FF vehicle, 

oilsd^ interference faGw^frd * the front wheels is reduced, and the 

mountability on a vehicle .«aft-be improved, ■ @uoh --i ao^ ^the 

steering angle borng greatly increased^ ^^r examp l^ 

iI!j ^ Q. » - p ..rQ O Q- n t i n i^sr en ^td-o n -'-aie^e dr - d - ifig -" feo - G l ai ja-3'2 Jrs . 

9f^yi»^ lociT^ ax'^^fy 
conf iguroeh with phe output member dsuapffoc ^aei between the 

planetary gear unit and the second clutch^ in "- fehG Q«ial 

. jziiroct i on , 

^ ^ Accordingly, the planetary gear unit and the reduced ^^^^ 

^ rotatioiLS output means can be-^i^po'sfe^ even closer together, 

and the tiiikllny memoer can be shortened. 

«Tfa.e^pra,s.eal-^ijaA^ ^ ^4 i s ^ 

Xui Mrrfiy uiu-d-wi LU /:he reduced rotation output means ee mip - g i &ing ' 

a speed reduc^^ planetary geaiy f o - rmod -o g a double pinion 7^ 

planetary gear^ wherein the speed reduc4^eft^planetary gear, 

the^planetary gear unit, and the output member, are previfeied - 

coaxially with the input shaft. 

>- T l i e p i u:. UiiL-'JnWgntl01 i uLiiii ^j^diiiy L u U l d Jj a.--3-§-Hrs- 

r n nf i gn rri l fi i i ( hrr rr i ynpr i n i ng ^tr differential unit .S;^ 

output ting -" rotatior^ to^driv*«g» wheels, -eftct a counter shaft 

unituj^iirt engagw^ the differential unit, w ho ro i- n -the output 
/^^/ 

member a counter gear meshing with the counter shaft unit. 



Brief Description of the Drawings 
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Fig. 1 is a schematic cross-sectional diagram 

an automatic transmission deA^Leo o f --afT Gju^ 

)io ft rclQtirfg - to a first embodiment. Fig. 




automatic transmission 

<^ ^ ^ 0 ^ 

i>dlaLiii» Lo the first embodiment, VPig. 3 is a speed line 

diagram ©£ ■ an— a Ara^fe -QffiQtie ■"L rtii T bmi --s^rire-n-^e"3ra*fe4^ the first 

embodiment^ *Tig. 4 is a schematic cross-sectional .AihErg r am- 
■" i ' Il ' ta ' Otir^ ' L4T P g ''' un '' autmiatio -t^i i ^aj iX iSmiooion dQvi©Q of an (^^^ 

automatic transmission Mia-'feift^ to a second embodiment^ Fig. 

5 is a schematic cross-sectional <d4-Q-g'i? qiir i J: 1 u - sf t i uqr Qrw 
■ Q ^d- tome - t - i ' C t ra n r Offi i oDion ' dovioG of^n automatic transmission 
•j::eia.ti-i^ to a third embodiment. '^Fig. 6 isX^ operatioij^ 
•feife*^ of a^n automatic transmission ^-^ e d- g r t i n - g ^' t < ^ the third 

embodiment; 'Fig. 7 is a speed line diagram -©A-^ automatic 

transmission Jiala:bi»g--fco the third embodiment^ *'Fig. 8 is a 

schematic cross-sectional dia^^s«fFKjJ«l-td^^ 

.>fe-£» ano i rt - i3 3ion dcvioQ of an automatic t ransmiss ion j a el - atnn^ to 

/ \ ^ // 
a fourth embodiment,. Fig. 9 is a||^peration-€*\table o/ iem— 

\/ automatic transmission r -a lafe - arng to the fourth embodiment^ 

^»ftd^Fig. 10 is a speed line diagram -o - f i ^aji automatic 

transmission tE; @Ji . at > A ' ng" " 1y Q» the fourth embodiment. 

Fig. 11 is a .schematic cross-sectional ^ehay a - gT r'ai ft^ 

i 'j: luct rating ■ gfn* '' ai a ^mi >1i>i i . g *^. t' . i^ac , SrraA ^ dovioc of an 

automatic transmission rolati r ny to a fifth embodiment/ Fig. 

12 is a schematic cross-sectional ^a-areraranr' "i'll u:^ n a L iTig^--ai3^ 
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■ ■ QUtjOKiQ t i o ti'r g n jTn i n iH i ntrTtrnri, of an automatic transmission 
jCB^ ^in^to a sixth embodimentj^^^ . 13 is a schematic 

cross-sectional cLLag^ ro ' ■ i ll- U'O ' feca tdng -M . aft.^a!'ar^ 
^traraiiimi nrri-nTi- dQYi of an automatic transmission ] g < Dla . ting to- ^ 

a seventh embodimentj^^g . 14 is a schematic cross-sectional 

automatic transmission j g o - tcting - to an eighth embodiment^ '^Fig. 
15 is a schematic cross-sectional uAd^gram ■■ i r l --3rt ib L igtln c y -ajy 
artHrrmt nt i iG- tmn^mH • "n invi of^ automatic transmission 
•3i3S±a£iR^to a ninth embodimentjt *^Fig. 16 is a schematic 
cross-sectional ^dJt a-g^gam '■ illu s trata r ngn^n ' «'0 %tfcGaaa4;4r€^ 
4s^a=^^STTf#gr5±ort^^ of an automatic transmission -gaj beti -i ^ to 

a tenth embodiment^ ^^g . 17 is a schematic cross-sectional ^f^^ 
^^ia-f-^ejsh-iJ-tes^apfe^^ of an 

automatic transmission ^i «>3 ! ^.ifei^Rg *---t '-e an eleventh embodiment^ 
Fig. 18 is a schematic cross-sectional --d^ragram" i liuotr ^llisj 

am aiAiL^ ii i.i l "i 1 - I a.. >^ . Tn ., i n n 1 Hqtji rx" of an automatic.^ 

^ccarcif^ . ^^^^^ ^ . 

^^fe^gm'&m^-s^sjrG- a -^- r c 1 a t i li g ^ o a twelfth embodiment^ ■^Fig. 19 is a 



schematic cross-sectional dia^g-Ea m .. ■A» JJ >ti» s .tFj»a ^fe ^ ^ d'Ut o matiO " 
toan o marooion -dG - vioQ of an automatic • transmission rola-ting to 

a thirteenth embodiment^ Fig. 20 is a schematic cross- 

V//^aJ . _^ 

sectional diagram illu^LiaLing an automi:n1:ir t ran^^ mieriTlTjrr 

-dcviCT of an automatic transmission a ^ - clQ^t-CTg to a fourteenth 

embodiment . 

;^jrryra; Fig. 21 is a schematic cross-sectional d J > a - gram 
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i ? s i on do vd, Gj&- of an 

automatic transmission rolatrmg to a fifteenth embodiment^ 

. ^ ^ ^ i^c 

^[^^Fig. 22 is ^\operatio^^l?''^ble oq 3^/automatic transmission 



1 rnj— 



%e the fifteenth embodiment, Fig. 23 is a speed 



line diagram an automatic transmission re - L^Qfeirig the 



fifteenth embodiment. *^Fig. 24 is a schematic cross-sectional 

■ dia gram illii^ UiLLiLiaq an automatic transmission deirif^e of m\r 

- autumdtio -- Lian3mij.3ien- rolatinc ^ to a sixteenth embodiment, 

Fig. 25 is opera tiona^^able or\'^^automatic transmission 
of 

x: u r lalliiy Lu the sixteenth embodiment, •^Fig. 26 is a speed 
line diagram ^*^Tr automatic transmission rclmtiing .to the 



sixteenth embodiment^ T^ig, 27 is a schematic cross-sectional 

fi.ingrnm i 1 1 n "l - r rrH'tfig nn niTrvrmnt i g it rn.nni^ d rn vi r rr of an 

L jp O lei ting to a seventeenth embodiment, 



automatic transmission golert 



{^J^ Fig. 28 is a^ |^operat ioQgfcj<^ble of^ aft- '^automatic transmission 
'^■lating- the seventeenth embodiment, and Fig. 29 is a 
speed line diagram e f an automatic transmission ^relating to-^ 



the seventeenth embodiment^ 



Al30j >> Fig. 30 is a schematic cross-sectional diagram 
i'-L- j ria - O' fe- rO 't yi r ng "' ' o^i -' a uLumuLic ti"QncmiQaion devioQ of an 
automatic transmission colp^imy to an eighteenth embodiment^ 
Fig. 31 is aj^v^peratiopSipi^table of\ ^ ao^matic transmission 
rrj . l iH t i ng -' to the eighteenth embodiment^ ^ig. 32 is a speed 
line diagram of * aR > autogiatic transmission go ting t?Q the 



eighteenth embodiment, ^Fig. 33 is a schematic cross- 
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sectional ^aUggram - il 3r us 'feeat..in g QutoiaQtio - brongmis -s-arorr 

dGvicQ - of an automatic transmission ^laL^y be- a nineteenth 

\ 3 ^ \ ^^^^^ 

embodiment^ Fig. 34 is a/jk^NDperationj^^^able o^ dft^automatic 



transmission golating ' to the nineteenth embodiment/ *^Fig. 35 
is a speed line diagram (3S==aT¥ automatictransmission 
jie Jjating t -e the nineteenth embodiment^* ^Fig . 36 is a 
schematic cross-sectional diagram illu ' Sti - Qting - a 'l^-^na-a'fe^ffffe-t'a^^ 



t ran^m . i '^ ^i . on ti'^irrng of an^automatic transmission rolatajng to 




a twentieth embodiment^ Fig. 37 is ^|pr\operatio: 
^^Strr automatic transmission rolating to the twentieth 
embodiment, as^ Fig. 38 is a speed line diagram of an r 
automatic transmission j p olati r itg ^-' to the twentieth embodiment^ 

"" Aloo y Fig. 39 is a schematic cross-sectional ^dj^ag - g i ia gr 
^HrQ^3?a±±ng^' ^ii amiOmHLi'u "Liai"i3mi ' 3 3i - on" device of an 
automatic transmission rolatinr g to a twenty-first embodimenly 
Fig. 40 is a schematic cross-sectional diagram ^ illu - ctrat - ing 

"LL U ' i JnuLum uL i u tTQ - n-grniisoa r on douico - of an automatic C^TP^ 

.ic<zor<l*H.f ^ 

transmission rolating/ to a twenty-second embodiment. Fig. 41 

is a schematic cross-sectional ^ ^ ag - rom 411u"atrating> icm 

(intomfTi t i rr r t rnnnmi n n inn li n vi r n of an automatic transmission 



relatiny to a twenty-third embodiment^ '^Fig. 42 is a 
schematic cross-sectional d i ajQ ' g - jSQfli il r lU ' Ot rating , an automat i ' C " 
lii^aft jjm ' ii jJ^ lu i i ■ doj^cie of an automatic transmission relatlr t igr to 

<^ 

a twenty-fourth embodimentjl and^^Fig. 43 is a schematic 
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umumi5 5 ' iuii de>vioHj» of an automatic transmission ^lating ^to 
a twenty-fifth embodiment. 

Bo - jt'-MO ' d oi .. for CnTagyinrg - Qut the Inventio n 
^First EmbodimentjP ^ 

■^ Th e first embodiment ^ Gltytin r g ""trT3 the present invention 
will be describedg- with reference to Fig. 1 through Fig. 3 
below, ^^^grr-^^-is^ 

,^r±4^'S-feriting tjar^automatic transmissior/device of an ^ 

'automatic t/ansmission relating to l?lie first embodiment, Fic 

2 is an ^operational table of an automatic transmission 

relati-^ig to\the first embodiment, Kig. 3 is a sp'ead line 

di^'gram of e^n^'^^^-'tomatic ■transmd^s's'±5h^::i&eiatdngw-,to..M^^ 

emb.o.dimei^i^itU^ ^ 

^ P}f f slates J^i^ccandt^J 

*y a^n automatic transmission rolQ"tH.ng to the first 

embodiment a -c-eo rding - to the present invention 4ta-s— arr 



Jhi -a is particularly favo ' gQblo for ai^ FF (front engine, ^^r^ 



— au tp m a > t . jiC. traneftiis ' S - Ton d e vice - lj^ - -aO ' illuotratGd H.n"Fly .^-i: 

ai^ FF (front engine, 
front wheel drive) vehicle^ ^ - d hets ^ case oempri-ooi - ng 
housing ^aoe^ not illustrated) and a transmission case Sj^Uf^f'oA 



^.^iLG -^^ , Qj^ f -iig i A j afl^H , nin automatic transmission device li, a counter 
shaft unit (drive wheel transmission device)^ not 
illustrated) and a differential unit (drive wheel 
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transmission device) . 

-The 

Jltord torque converter ^ jg@@33;£jx)Jgi'jj€^ Qmp-iLQ? ==sg» 

tho ai[io that is centered onv^ input shaft 2 of the 

automatic transmission dcwi g wii li, which is on the same axis 

as the output shaft of the engine (hot illustrated)j ^ n d - 

(ijIl'imLuii'(.m. 1 uii ' dii input i ohaft 2": Further, the above- 

jnentioned counter shaft unit iG ' oorrft ngr tred -' -oo a counter 

shaft (not illustrated) on an axis ^hat " io - parallel to the 

has 

input shaft 2, and the above-mentioned differential unit 

^ u unl i y ui u' U "^jU a:^ LO ' havo a lateral axle^ ^ - not ■ illnUot3 g ^1 rgd7 — en 

the 

" ■ an QK ' di ' O ■ ^hQ ' fe ' is parallel to fehis counter shaft. 

?e xt , ■■■a n -'^nCTff ari^i!:; '' t r 'ansm l^STBTOi^ 

m^^gfejj^s^lyBafjf^&m^^ ' emDT7 <J1:iTru ' fTL '' " ' < i / ' i 11 

aja dooGriibcd, wi ' L - k " lui^i^ixue ' LO ijiy ^ — As illustrated in 

Fig- l,A<the^' input shaft 2^^» a ^planetary gear unit PU and a s 
U¥y{t 

.planetary gear ^(reduced rotation output means) PR. Hwrs' /A^ 
.planetary gear unit PU is a multiple type planetary gear^ 
which kde a sun gear (the second rotatefon component) 32, a 

Lrd rota^eft* component 
fourth rot component) R3, and a sun gear (the first 

rota ^^ ft- component) S3, as the four rota^4-©n components^ 
wherQi^ n^'^e carrier CR2 has a long pinion PL that meshes 
with^ sun gear S3 and^ring gear R3, and a short pinion PS 



carrier (the third rota^eft- component ) CR2, a ring gear (the 
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that meshes with^ sun gear S2, -whrich- areaneshed to- one" ^ 
-another-. Further, the abovc - nttcntionQd " planetary gear^PR is 

a so-called double planetary gear^that has a carrier CRlf*^^^^l^ T^"^ 
^ih^^oisi a pinion Pb mesh^ with a' ring gear ^1 and a pinion 

Pa meshed with a sun gear SI, » which^mesj^one with another. 
&a the above moati.onod r input shaft 2 iLC oonf i g uj fiod - a 



3. s e s Qn™' Oi Jr 



multi-disc clutch (first clutch) CI, which comprj 
■ pro&ou3?G servo 11, ^friction platd^71, a-dmm ehopcd meitibeT " 

^ linked ia 

i21 fe ^ hat f ^ ag ^y^'aclutch drui^, and a hub unit 22 ■ likuO ' t^ ' u ' 
/6 sun gear S2 on the inner circumferenp'e , side; and a multi- 
disc clutch (third clutch) C3, which ^ hao an oi ^ Jip ^ px e g iS^^g-e 

servo 

-forme a- clutch drum^on the outer circumf ereniee side. 
Further, on-thQ outer- Gia^^ z timf eri::nGQ oidc of the drumj^sflafi-^e^K- 



13,/^ friction platd^73,^a 4a?^dfft«^4^j^pe4-ff^^ 



)jr . ■ momboy 25 is (iMSjnf igur-oA a multi-disc brake Bl (first brake) 

which has an-oil pre^^.snrn servo 14 and ^ friction plate^74. 

' ■ yhio '-'oiy} %pi ; /^cure servo 11 cbnstrugtpd frem- a piston 

unit b for. p-rcfi^^^ ]r^fi :q the friction plate^Tl, a druny^ptiap^d:' 

21 that has a cylinder unit e, an oi.! prn^TTu.rn'^idi V<y^ 

oil chamber (hereafter, simply "oil chamber") "a" which ij - 

formed b o i - n g ^between thi e piston unit b and thia 
L — . 

cylinder unit e wdtty seal rings f and g, a return spring c 
that p - rcoo ' ca rhio piston unit b toward^ --fe*wr«- oil chamber "a"^ 
and a return plate d that obco-rbo— the o jaoiy y ol L " trl ^ return 
spring c. 
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Now; — the f ol - le wrng description^, each Gil^ro -s-srcra^ 

servo shall be considered as being constructed similarly^ ' 

■^roffl an oil chamber "a", a piston unit b, a return spring c, 

a return plate d, a cylinder unit e, and seal rings f and g, 

and^as such, Lhe&e descriptio^;g^will not be gi-^rerr-. 

/!i^4r'atJ ff'C 

The oil chamber "a" of this ojrj f pieoju r e servo 11 is 
connected to an oil line 2a which is formed on the abovc p " 
«e*i*d=aQ:ed input shaft 2, and this oil line 2a ia piO^lUiid 

"^griy pa y j- n o edge u f" Lhcr ua:^^ - ^! aftd is connected to the oil 

line 91 of the boss r4«wrt 3a which is^ providod-on the input ^ 
shaft 2 ^ anT^^aF^g^g ^Q ' fojsm . Further, this oil line 91 is 
connected to an oil pressure control unit, not illustrated. 
In other words, due to the above-mentioned ©i/l Mproogm ire 



le ro tne aoove-menTiionea @3fiL Mprocam re — ^4^ 
»liglir^d> on the input shaft 2, an oil l - ineX / 



servo 11 being oonriglirod^ on the input shaft 2, an oiJ 
from the oil pressure control unit, not illustrated, to the 
oil chamber "a" of the ^ 4^3: procsurQ servo 11 is f?onf igijirf[>d| 
simply by providing one set of seal rings 81 to oejl between 
the boss «Mrfe 3a ul Lh u uu^e 3 and the input shaft 2. 

Further, the oil chamber "a" of the above-mentioned . 
Xirr^\^\wrT' servo 13 is'^conriected to an oil line 92 of the 
above-mentioned boss 4*«*t 3a, and this oil line 92 is 
connected to an oil pressure control unit, not illustrated. 



- I - n Qt "h'e^-*wxn:d:s>'^~-^e'i^^ oil pre-s-s-ux^ servo 

13r mi uil lliiu IiUiil Llie ul ' t ^ TW C O - oi ^ r O'- Gonl^^ — F^e^^ 
illuo - t - ratod; to the oil chamber "a" o£ tho oil prcoQui ' c 
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oorTO "13 io - oofifigurod, simply by providing one set of seal 
rings 80 L^g kA,^^ between the boss ytrrrbfe 3a of the Hj c i og r^and 
the drumi^''|.gra^]:g6rt!b^ 25. 

The above -montionod input shaft 2 is connected to the 



above-mentioned drum/^^^9.gdJ<<iaa6m^^ 21, and fissr the inner 
circumferenee=3i^ of this dr\x[x^(^p^p^ member 21 is 

oonfigurod in — q - splined $fra"n n erp the friction plate^71 of the 

^per-sTe^d My -Ht^AyJr s^o/^'C^ 

clutch CI which is cfapablo ul Luydylliy'^dcrB ' Lu * Lhe oi -j; 

^- prc^ouT'G servo 11^ for the oluL ' ch Cl^ — and ii^ Luiiri'tJUtltliTl 
whoroin ^Mie inn or cwiHrUUmJIji^^ u^ y^j'e friction plated 

71 of ^4wrs clutch CI JtfS splined to the hub unit 22^ " ""FuiLIku ::^ 
thjL S. hub unit 3? is connected to the above ■ muuLiurrud sun 
gear S2 . 

further / '^'fhe above montionod drumT^-^j^^j^dr^ft^fe^.^ 25 is r'J^y^^l^ 
supported by the ab o W '^ > i u u H4lo i'rc d boss -«?*drt~3a go ac to- 
r.ota4:Q,.> and the outer cxrcumf erenoe- 'Sid e of ti3^ tront f><^f^^^^^ 
o e s t cp G of this drum-^f^JiarjgpdLJft^tiett 25 is splined ^fe^^e friction 
plate^ 74 of the brake Bl . which can be ro i lairhstd by the 

.5c3£e©«4*e© servo 14 fQr the ■ QbovO ''-- m G^4en^ijH»a? 7^ Oii ^^e 

inner circumf eren ec - side of the front, ' edge of this drum/^ 
jhapc'd - memfaer ' 25 is conf igurod the friction plate^ 73 of the 
clutch C3 which .is gopable of engaging ^ by the i 1 / p j ^^s-suge 
servo 1 3 ^ ^Q^°-feb. Q . ■ o l utoh ' C37 — o - p - linod 7 — and " uj i^^^ ^^^^ S^^ ^ / 
^ oiromtifoi^on r ee oid-gr of LhiL friction plate 73 of "thd. - o ' ^"OlutG ' hr 

^t:fA f /^<5> :^fliHzJ to 

the ring gear Rl^ io opliiied. 
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Fcrrfel*^^ (bhe carrier CRl Jias a pinion Pa and a pinion 
Pb, .afiasisdiia?© pinion Pb meshes with the above-mentioned ring 
gear Rl, and thj r o pinion Pa meshes with the sun gear SI 
which ^..J^^connected to the input shaft 2. This carrier CRl 

is secured to the boss ..ajst. 3a uJj "L ' h u i ' l^i u o u via a side 

plate, and -t4wr& ring gear Rl is supported by a supporting 
' -anit 26 W the boss 3a^ -s^x^is^^fe^^^^dss^^ 



Further, pS the above-mentioned drumMte£^g^(i,.me^:^ 25 
io'-^oonnoctod a linking member (hereafter, also referred to 
as "transmitting member") 30^ that t - ranomito the rotation of 
the ring gear Rl^ whein ' the clutch . i ? engagodi and fur^e-g r 
to - tho other oidc of this transmitting member 30 is 
connected the sun gear S3 of the atou-uu- ' iiiLU.LluliL'll planetary 
gear unit PU- 

^ On the othor - hand; (9n the other side of the input shaft 
2 (left in diagram) is ooaJdg ur od a multi-disc clutch 
(second clutch) C2 that has an oil pressure servo \2, ^ 
friction plat^72, a 33 that 5oT fflgr=a 

clutch druirf, and a hub unit 24 linked to a carrier CR2 . 

The ve/il chamber "a" of thi® -' oM --Ty TO S S u- pis servo 12 is 
connected to an oil line 2b which is formed on the above- 
mentioned input shaft 2, and this oil line 2b ia piuvided 

rhe— caB^j tnat ' Is Lhy ujjjjubiLbi blUe of 




— fefe€t t of t - hc — a bov e - m exar ti^^n o d booo - unit ^ 3q7 — and is connected 
to the oil line 93 the boss «3st 3b which is p rovided on 
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'^the input shaft 2^ - in a-sloeve f oiaib ^,.i>*-'& u ^ tjh&^^ oil line 

93 is connected to an oil pressure control unit, not 
illustrated. £ 4^uLlie - 3? word - s , an oil line from the oil 
pressure control unitp.x,pjc>|jJJ?fcw^ to the oil chamber 

"a" of the oil pressure servo 12 iO " oo rr& : & f'^sqg©(^ simply by 
providing one set of seal rings 82 feossseai between the input 
shaft 2 and the dr\im^lk^bje:(3^^ 23. 



"iTa/ ^ud&c^ f 

ee-ft-nr rl-rd, nnd nn the inner circumferen-G€ P- aide of fetee" front 

"'•edge of fe+wrs drum-A^dlapsasffleKfeeq: 23 is splined^the friction 
plat# 72 of the clutch C2 which is -o apablo - -?qyf 'gggxig^ by 



) id. - papes - ourc 



the pgeoou - re servo 12, ^g u j '- Ll ' ie cl uL uh C2 , The i?ginGr 

■ Gixcumf QrQi» ee j^ldi* ' "iSJ l^t^he ' friction t)late^72 of this clutch 
C2 J-^ splined to the hub unit 24, and this hub unit 24 is 
connected to the side plate of the i^=^^^S3tt»©Tre^ carrier 
CR2. 



hr c - Qthoar handy on the 



■ en L " hc '— o -t- hcMf . haMl - ) ! on Lhe outer circumf oronoQ - aide of 
the planetary gear unit PU is eo ir & !i rgm !?< ?d a multi-disc brake 
(second brake) B2 that has an oil pressure servo 
friction plat^75, and' a hub unit 28. ""Ssrliie side plate of 
the carrier CR2 of this planetary gear unit PU is connected 
a hub unit 28 to which ^ splined the friction plater 75 of 
the above-mentioned brake B2^ a n - d- f ui"the"3gy "'lh'is hub unit 28 
is'' connected to the inner race of a one-way clutch Fl. 
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Furt ' hor> The abovornmonlra r on'Ot^ ring gear R3 meshes wi±h the 
long pinion PL of 4 - 1 his carrier CR2,^a linking member 27 
■^eef weul'feyU '■ 'b -e-^n'gr^x^ ^ ri j ^ig ^oar 93 , and thio ri - ng - 

geoL - R3 is linked to the counter gear 5 via this linking 

member 27. ^ J --r y^^Hie <Jt/fc.A Ci 

As described above, the^lanetary gear^PR^'and the 
clutch C3 are ^onfigujaed or one si4©--i«--'t*te axial ^*3?ecfe4refr 
of theVplanetary gear unit PIU and ^>5g) the clutch is 
-ee rifxy UTed on^efto^ 'side^ j ? n ' t?h^ ' Q «-io3i"'- d d^O G t 4o n" r ' ^'^'Q ^ 

<! !>iL U 't oh ^- ©a ^. io" '' e eTy#g?€fta ^ ' dr un Lhfc! tjLhei ^Id u' lii Lho axdal 

di -jg oGtion, an^ the counter gear 5 is sonf igur^afcijtfft between 
theVplanetary gear^PR and theVplanetary gear unit PU. 
Further, the clutch CI is disposed e- n -'- b - b^i r Hne-r - itfujS^^d- 
■" G - i - re^nfur t ! ' tfb ' ia] r olde of the clutch C3, and particularly ^of 
V'the transmitting member 30 that transmits the output thereof, 

h<Jtk<L r<s<i^^l/y oofUj^t-J 

Further, the brake Bl is ^^f-i^.u-E^d--©^^fe^g^-e^e^ 
I ' I oireumf crcnco ^oidc of theVplanetary gearVpR, and the brake 

B2 is &Qi»f ig - m ^ed- on -t-ft o ^^tor oi . Mumi&erpcn ^ C'G oans ie/ of the Jr^f^l 

planetary gear unit PU. 

the Operations of ^^^^^ automatic transmission doviG » @ i li will 
be described, with reference to Fig. 1, Fig. 2, and Fig. 3 
below. ^-P; vertical ax|s of the apee. line diagran, 
illustrated in Fig. 3 indicate the rg e rc rl- utie i'H S 'of each 



rot afeTO component, and the horizontal axis indicates the 
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corresponding gear ratio^jerP these rotaw?5fi components. 
Fnrtho-ri Krjgjrd-i ng the- planetary gear unit PU section of 
this speed line diagram, the vertical axis to the farthest 
! T OirjH^i L Jl~C^ayXi right side of Fig. 3;^ corresponds to 

sun gear S3, and horoaf ^ 1:^er moving to the left ^tPg otg-tion 
within the diagram, the vertical- axis corresponds^ to the 



carrier CR2, the ring gear R3, and the sun gear S2. Further, 
rrgnrdi ng the planetary gear PR section of this speed line 
diagram, the vertical axis to the farthest ti=w=v*>*- ^r^ r> t- . .n i g 
^( ■ the right side of Fig. 3^ corresponds to sun gear SI, and 
moving to the left di - OTULferi within the diagram, 



J 

the vertical axi - y correspond^ to the ring gear Rl and the 
carrier CRl. Further, the width between these vertical axes 
are^propor.tional to the invoroiQ, nf t'hi? number of teeth of 
each of the sun gears SI, S2, S3, and to the in¥*gM:oG of the - 
number of teeth of each of the ring gears Rl, R3. ■ Al3Q > J:he 
dotted (linej^^^sS^ horizontaP^eti^e'cfei?©?* within the diagram 
' illCi>i^LrQtGO ' - that the rotation j^Sf transmitted figom the 
transmitting member 30. 

As illustrated in Fig. 1, the rotation of input shaft 2 

is input to the i 1 ii n iii li i i iiii i il sun gear S2, by engaging the 

clutch CI. The rotation of input shaft 2 is input to the 
above-mentioned carrier CR2, by eng aging the clutch C2, and 
this carrier CR2 can^f ix *fe4*e'^rotation by ^^rc^t=SPi¥H?ft€f of 
brake B2, . and irarther, the rotation\^ one direction 
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jKiguIafcisd by the one-way clutch Fl. ^ - gurthor ^^ ^he sun gear 
S3 can f ix -fe^^^rotation by wifef h& s H)tain ' g!T?g of the brake Bl . 

■■ On - thO " othoj; - hand; pie above-mentioned syn qgar SI is 
connected to the input shaft 2i-c3»* the rotation ef this 



^i fq ) H -t G4:iQ-^t a« i» .a-J: ^u ' L^ and lurLher; - jthe carrier CRl is ^s>C^cl 

-gonnootod to the case 3 and ito rotation is - £d;?tod«; ^ 
therefore the ring gear Rl rotates at ^reduced r^-tation - a . 
Further, by engaging the clutch C3, the reducedi^rotation^ of 
this ring* gear Rl is input to the sun gear S3. 

Also, the rotation of the a - bL r v \^ ^lueu t ioned ring gear R3 
is output to the abtwe 'mo-n t -i o n- o^ counter gear 5, and is 
output: -^to the drive wheej^/via this counter gear 5'/ a counter 
shaft unit not illustrated, and a differential unit. 

first speed forward within jf D (drive) range, as 
illustrated in Fig. 2, the clutch CI and the one-way clutch 
Fl are engaged. Then, as illustrated in Fig, 3, the 
rotation of input shaft 2 is input to the sun gear S2 via 
the clutch CI, and the rotation of the carrier CR2 is 
rcgulQto d^-ift one direction (the forward rotation direction)j^ 

*"^n ' ^'Lhd^T "woT^s-? — t±i:B'-ea-^£4-e'g'"^^ I'OL'^ rb-i - ng in 

>ii^-'- '1rh 'e"'-'epguaj tfji ' Le dli u uLiuii and b nu i^oiiUTa IlAed ^. Further, the 
rotation of input shaft 2 that is input to the sun gear S2 
is output to the ring gear R3 via the fixed carrier CR2, and 
the forward rotation for first speed forward is output from 
the counter gear 5- ' Wow t l^en downshifting (wfesff coasting). 



_ ^ fen 

^- iRGntionGd - stat€ 



the brake B2 is- rrfr^i^it.Ti and carrier CR2 is^fixed, and the 



above- mcntionGd - state o# first speed forward is maintained 
while preventing the forward rotation of -^4wr3s carrier CR2. 
Further , at this f irst speed forward, ^the one-way clutch FX 



pjTQTj ^ erk^ the carrier CR 2 (f^©m--"if^te^i©'n.^Jj:^^ 
dir9^1~inn nnri allows^'forward rotation), ' S n d ,■■ t lW"i?e f or 0 7 
switching from a non-driving range to a driving range and 
achieving the first speed forward can be accomplished more 
smoothly by the automatic engaging of the one-way clutch. 

-aii^second speed forward within the D (drive) range, as 
illustrated in Fig. 2, the clutch CI Atg^ -' GRgagcd and the 
brake Bl io rcuornQ ^. Then, as illustrated in Fig. 3, the 
rotation of input shaft 2 is input to the sun gear S2 via 
the clutch CI, and the sun gear S3 is fixed by rota inning the 
brake Bl. By doing so, the carrier CR2 ^slightly reducegl 
*f^jL^U-iTn' speed, and the rotation of input shaft 2 that was 
input in the sun gear S2 is output to the ring gear R3 via 
the carrier CR2 at this reduced tr6tatioi> , and the forward 
rotation for second speed forward is output from the counter 
gear 5. 

At third speed forward within the D (drive) range, as 
illustrated in Fig. 2, the clutch CI and the clutch C3 are 
engaged. Then, as illustrated in Fig. 3, the rotation of 
input shaft 2 ^is input to the sun gear S2 via the clutch CI. 
Further, by the^rotation of the input shaft 2 inpafe to the 
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sun gear SI and the >f ixed^carrier CRl, the ring gear Rl roya/^a a/ * 

^QtQtio-R speed, and the spoe -d redu speed 
rotation of Lhib ' ring gear Rl is output to the sun gear S3 
via the clutch C3 and the transmitting member 30. -yhen r'^^e 
carrier CK2^()Pt&&^ slightly ^lOJalTfr reduced ^otation compared 
to fetee^ iuUuLUU roLubi u n ul L -t ilj sun gear S3 because of the 
rotation of the input shaft 2 input to the sun gear S2 and 



the reduced rofetion ^ of the sun gear S3. Further, the 
rotation of input shaft 2 that -ws input ^ the sun gear S2 
is output to the ring gear R3 via the carrier CR2 at this 
reduced rotatioR/ and the forward rotation for third speed 
forward is output from the counter gear 5. In this case, 
because the sun gear S3 and the ring gear Rl are^at a ^ 
reduced rofc e ^i e r» , the above-mentioned transmitting member 30 
nrrf orm" a relatively large torque feran^^iml.s.sn <=m-i. 

fourth speed forward within the D (drive) range, as 
illustrated in Fig. 2, the clutch CI and the clutch C2 are 
engaged. Then, as illustrated in Fig. 3, the rotation of 
input shaft 2 is input to the sun gear S2 via the clutch CI, 
and into the carrier CR2 via the clutch C2 . Therefore, by / 



the rotation of the input shaft 2 iJipiiC to the sun gear S2 
and the rotation of input oha - t 2 input to the carrier CR2, 
ir>-oUig> - r v^ordo, in the state of directly coupled rotation "^jfs^l* 
^ the rotation of the input shaft 2 is output as is Mdto the 
ring gear R3, and the forward rotation for fourth speed 
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forward is output from the counter gear 5. 

fifth speed forward within the D (drive) range, as 
illustrated in Fig. 2, the clutch C2 and the clutch C3 are 
engaged. Then, as illustrated in Fig. 3, the rotation of 
input shaft 2 is input to the carrier CR2 via the clutch C2 - 
Further, by'^the rotation of the input shaft 2 Jijapjit to the 
sun gear SI and the f ixed^carrier CRl, the ring gear Rl roT^I^ ^ 
reduces/ io.UH i iiun speed, and the opoo -^ reduc^^w speed 
rotation of this ring gear Rl is output to the sun gear S3 
via the clutch C3 and the above-mentioned transmitting 
member 30. JWaeai—tbe (Overdrive rotation is output to the 
ring gear R3 from the rod ' aeed ' ""a?<yb r ation" ' of the sun gear S3 
and the carrier CR2 i ^^hcroin the 3re - tation ol Lho input oh :&^ 
2 iersaaaps*, and the forward rotation for fifth speed forward 
is output from the counter gear 5. In this case, similar to 
the ^6ase of ) ^j»e above -me nVionrd"^^ speed forward, due to rSfs^^^ isS 

the sun gear S3 and the ring gear Rl boi^wg at a reduced 



rfotat ' 



ieft, the above-mentioned transmitting member 30 



performs a relatively large torque^ t - ro - nomiooiOTt. 

sixth speed forward within the D (drive) range, as 
illustrated in Fig. 2, the clutch C2 io engaged and the 
brake Bl m TetQiKca. Then, as illustrated in Fig. 3, the 
rotation of the input shaft 2 is input to the carrier CR2 (G. 
via the clutch C2, and the sun gear S3 is fixed by I'tj i tMniner 
the brake B2- This cfo ' tt - ooo an - overdrive rotation -fwerr 
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greater than that of the above-mentioned fifth speed 
forward), from the rotation of the input shaft 2 input to 
the carrier CR2 and the fixed sun gear S3, -aftd^is output to 
the ring gear R3, and the forward rotation for sixth speed 
forward is output from the counter gear 5. 

^ ^<r thci first speed reverse within an R (reverse) range, 
as illustrated in Fia. 2, the clutch C3 ji . o - engaged and the 
brake B2 i r a i t iLaJned . Then, as illustrated in Fig. 3, the 
ring gear Rl rotates at reduced *^arfe4-e«rsr:?#3?«fft the rotation 
of input shaft 2 input to the sun gear SI and the fixed ^f^€ <^ 
carrier CRl, and the reduced ^roxafeion of this ring gear Rl 
■ tlTls ■ I ' uduuL.d ■■ rotation is output to the sun gear S3 via the 
clutch C3 and the above-mentioned transmitting member 30. 
Further, the carrier CR2 is fixed by a^^ ^i' ^ j r^ the brake B2. 
Then, the reduced^rotation of the sun gear 33^ a nd ■ -t-l ^e f i - xe d ■ 
carrier CR2 is output to the ring gear R3 as o - n-o p pooito 

-^d ii r n r . t w1 ><; ^n iT rQ » t n.i t ii i *n n| anfi- f i ho- oppfffi i i ■1=-9 rli rrnti fm rotation "Sui 



first speed reverse ic output from the counter gear 5. In 
this case, similar to the case of the above-mentioned third 
speed forward or fifth speed forward, since the sun gear S3 
and the ring gear Rl areV^at a reduced 3ju9t-Q"t -i"o n , the above- 



mentioned transmitting member 30 peiluimj- a relatively large 
torque Lji-uiuml a pi on . 

the P (parking) range and the N (neutral) range, 
■ part^ r oularly clutch CI, clutch C2, and clutch C3 are 
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released, the tranoitiil^jiuu TOO ' V 'omo i i >fc ii. Jj>0 ' tiwc>oja — ^ j w " input shaft 



2 "efli^^he counter gear 5 ^s disconnect ggl^ and the automatic 
transmission ■ <iteipioQ li as a whole is in an idle state 
(neutral state) . 

As described above, ^arer cording- to - the automatic 
transmission device li ««eJ»a.t«ia*§^-lre- the present invention, 
due to^the. planetary gear* PR and the clutch CI 'fepeiftf- 

^xia'Kcfeee-fei^ of the^C^Jl 




planetary gear unit PU, and the clutch C2 being 



on the other \side^, j^^ t h^ axiaJ^ dirootiOTi of the planetary 
gear unit PU, theVplanetary gear^PR and therplanetary gear 
unit PU can be sQ-RPfe - gu rcKi closely together,^compared to the 

case wherein for example two clutches CI and C2 are 

■u onf igujfod - dm between therplanetary gear^PR and^planetary 
gear unit PU, and the transmitting member 30 for 
transmitting reducea^rotation can be relatively shorteae*; 



Dy dQi.ni 



■ny»"(na.i.Dig' the automatic transmission can be made more 
compact and laego lightweight- Further, because the inertia 

orce «^\inertia/) can be reduced, the controllability of 
the automatic transmission can be increased, and the 
occurrence of speed change shock can be reduced. Further, 
compared to the case wherein three clutches CI, C2, C3 are 
oonrajgurod on one side of the planetary gear unit PU, the 



oil lines (for example, 2a, 2b, 91, 92, 93^ that supply the 
^ uafl pieoouro servos 11, 12, and 13 of these clutches CI, C2, 



- 41 - 

C3^ oarr b e>^onstructecKyeasily( &pt& the manufacturing process 

]s ' — ^ r<s</ucec/ 

^Gem be- simplified and the cost^ fe> ' i"Qughfe dow n. 

Further, due to the oil pressure servos 11 and 12 being 
provided on the input shaft 2, one set of seal rings 81- and 
82 ^s^e e - l- ^ t-hO ' -QaoQ 3 - and -* -iJTippiy t i)il to the oil lines 2a and 2b 
provided within input shaft 2, and therefore oil can be 
supplied to the oil chamber "a" of the oifl . ' "prcs u B ajLuaei servos 
11 and 12 without providing seal rings between, for example, 
the input shaft 2 and the ei#*pre-s-&'»^ servos 11 and 12. 
Further, the ^ j^a "p . jg . Goowre servo 13 can^supply'oil Trom the 
boss t wadt 3a p^ee-v^rdre-d- ^fem i' " 'i:n^^- ®Q o e ' without passing 
through other units> for e^amfil - Q; - - im othooi v^ordo/ oan.^;: a3iEEU>y> i 
^jggflr** by providing one set of seal rings 80. Therefore, / 
can be^swpfddspd: simply by providing one set of seal rings 81 
and 82, 80 each forV'the oil pressure servos 11, 12, and 13, 
-«ff^ sliding resistance from the seal rings can be minimized, 
and therefore the efficiency of the automatic transmission 
can be improved. 

Further, since the clutch CI is ■ eo n M - g t w c 
- ej.icuiuf cr^noe iM-dQ - of the clutch C3, the clutch C3, which 



v^c^^<y >^^</"<=?/^^ ^^uj^^f-c/ 

is o o n 'f"i' gm ?o d ""o n X \ m in-T T er^ 



must transmit a relatively large torque in order to transmit 
the reduced*^ rotation, can be eoTrf igur -o Q on - the outer 
uliem i ifGrGncG side^ and*^this clutch C3 ar i d >»&&e— e il p-yGOOU - go ^ 
servo'^13 fe^iorcM^f can have an increased diameter. 
PtAiLicul - arly - the pressure area of the oil chamber "a" of the 
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servo 13 can be enlarged, and the ^apeerty 



mrriliDiln nf torque transmission^of tnis clutch C3 can be 
increased. By oo iif iC/ui ' li4^ the clutch CI whioh otin - have a 
smaller T LapauJ..liii; ' for torque transmission^compared to the 
clutch C3, the automatic transmission can be made more 
• compact . I I 

Further, because the counter gear 5 is i 5<s>Rif i - gu r od in -" 
tho ^ axia]y feRicjc.Lion between the/planetary gear unit PU andi 
the^planetary gear^PR, the counter gear 5 can be ^ oo n f i gurc i±" 
in approximately the (centeritf^lTl^ axiai\ - diroe - twigon of the 



automatic transmission. /;for example, when the automatic 



transmission is mounted on the vehicle, enlar^^i^ Lowar^ 
o nu drrfeCLiurr o - !&-thQ aicio — (pQrtiGuJ,a3:; - ly in t he r ear 

when the inpu i fe side -from the drive source is the 
f ronti dliiLuLiill^li-)- oQ - n - ^o ■ p ^e wa.n ti ej a: because the counter gear 5 
is mounted to -laa^h- the drive wheel transmission device. 



Because of this, particularly in the case of ^ vehicle, 
interference Loiiinj acxl the front wheels is reduced, and the 



■■■ memifeQ ' bri - ity N.d G i n v ohinlT c?Q - n-btJ ' lmpi ' 6V'(=jU, juuh ac . th -e 
steering angle^b^^-©^ greatly increased, for example. 

Fur t hoi; - / ' automatic transmission 4Qviee li uuooidin'g^ 

J&c the ^To^Lt , embodiment is a ■■■ transmioeri - on dovAoe ■ tetet - io - 
directly coupled.^ fourth speed forward. Therefore, at 
fifth speed forward and sixth speed forward, the gear ratio 
can be'. jpccifiud a high ratio-^ and particularly when 
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muuiiLiLd ' uiru ■vohioJiOr in - thi i f^ ' ovAinlT tha t the vehicle is 

running at a high speed, the engine ^ ^o - luti - e - no - can be re/^^^J^ 

loweiy^, tt^ i id Uhi ' s u ontJiibuta ' apfao the quicfeneoo ' of the 

vehicle whi ' l - e ruiyiitfhg^at' a high speed. 

^Second Embodiment^ 

A second embodiment, which is a partial modification of 
the first embodiment, will^be described, with reference to 
Fig. — Fign — 4" ' lS a "' UCUumaLie -' eiu: ^ ^ " btduLletfi al .. di agr. a'm * 
illu6 UiL >Lluy Lh e-'-^a.wufcHQBftafe- ic t -gac.&fft4.s^4>Qa--d ^ e rf'arr 
.Aut£ma%jrtr^t-r^an.sm i.ssion ra laJ^oJur- th,.J;4^^>.>.jsj5,CQP4.^^ > 
f -j 'TCTy,, iSoinponents of the second embodiment that are the same 
\ as ^the first embodiment will-ir g denoted wj^?n the same 
^\ reference numerals, and description thereof omitted, except 
/ f or^ partialLmodif i oattio frs-. 

-iVS-nrrg'": — »^ il - i>uotrQtOQ tho automatic transmission 
— dcvicQ I2 Q f - t^^-Q - -at r tr ui lid I i t; ' ■ L "f <jf ' rb^iti ±s^sTrt3ri=H>'^^ 
■aee enti Qm bo d -i mor^t hao the input cj- fi < D and output side^ 

r*^ v^nsea 

Ja a - olwardo from that o - f the automatic transmission . dovioe li 

^ O ' f - tho ■ QU - t e mQtj- - c . tr in nnm i nnir vrr of the first embodiment. 

Further, the ^ottouo l S)^ the first i^^ ^/^^^^^ ^S\ through •fe-h^^ 
^ . 



ixth fepee^^orward) and the f irsty^eeo'X^erse/ i c oimi jb a -r ^ ^ 

,see Fig. 2 and Fig. 3). ^^M;^<jr 

■ Simxlar to the first embodiment, according to the - 



.au-feemanfei-e-^^an-smd-s^sl'^^ 

Ju i w e ntio - n , due to the planetary gear PR and the clutch CI 
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being conf igurod on one side 4-n the ■ ciJiiial - diiculriun - of the 
^planetary gear unit PU, and the clutch C2 being oonfj - gure d 
on the other^^side j r ti Lhu " axial ■ dii-.uAjg Stei of the planetary 
gear unit PU, the'^planetary gear^pR and the'^planetary gear 
unit PU can be c^nf ig tr cod closely together , ^compared to the 
case wherein, for example, two clutches CI and C2 are . 
CQft£igurod in between the^planetary gearVpR and^planetary 
gear unit PU^ «e ^he transmitting member 30 -#e* transmit ti - ng 
V reduced'^rotation can be' relatively shorte««i-. By doing so, 
the automatic transmission can be made more compact and more 
lightweight. Further, because the inertia (^force/o*- 
ifte-f-trrg^ can be reduced, the controllability of the 
automatic transmission can be increased, and the occurrence 
of speed change shock can be reduced. Further, compared to 
the case where^^^ three clutches CI, C2, C3 are ■ oonf - j:gur . <iKi on 
one side of- the^^planetary gear unit PU, the oil lines (for 
example, 2a, 2b, 91, 92, 93) that supply the ^ tA pre o o u r e 
servos 11, 12, and 13 of these clutches CI, C2, C3 can be M<^t^^ 
( ^nstruc te^j/^aTil^, -e*^ the manufacturing process can be 
simplified and the costs brought down. 

Further, since the o^il pr e oougo servos 11 and 12 are 



-providost on the input shaft 2. one set of seal rings 81 and . 

82^seal the case 3 and ^ e - upp ly - or j:-^ the oil lines 2a and 2b 
■ provided within input shaft 2, and therefore oil can be 

supplied to the oil chamber "a" of the ^l - pieuj j uiu servos 
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11 and 12 without providing seal rings between, for example, 
the input shaft 2 and the ^al- prc fr &urQ servos 11 and 12. 
Further, c^ il pj zas-s^e servo 13 can^ supply^oil from the boss 
unit 3a ^jiioviduLTTrom tihu -(e)auu-<35> without^ passrng through 
other units/ for example, in— e^ her w o i ' dJ L> ; ^^an ouppty oil by 
provi#rn^ one set of seal rings 80. Therefore, oil'^can be 
aupp l ipd simply by proviet**^ one set of seal rings 81 and 82, 



pp rL ied aimpiy r 

^he Q dl ... pa?QeCTa - ro> ^ servos 11, 12, and 13, ^a^g" 
sliding resistance from the seal rings can be minimized, ^mo^ 



accordingly, the efficiency of the automatic transmission 
can be imoroved. * Jl-^a^^ 

innnr ^ . i rrnmf fhrrrnT^ ^^^^^ of the clutch C3, the clutch C3, 



be improved. / 

j:^A#'te4:^e*, d«^~^v^e clutch CI be^^^ ^ ' cmrferarr r ei^ t - fe er- 



which must transmit a relatively large torque in order to 
transmit the reducerar rotation^ can be <;onf i^ ' ij ^ 3?@d - on the 
outer circumference ^««ffii ^fet^Qmi ^this clutch C3 and ^^^©=333;^? 



pressure servo 13 feiaarass* can have an increased diameter. 
I J?n r 1r M i onl n rl y, the pressure area of trfee oil chamber e>'f -- %hG '' 
"■ oil ' pii 'L -d ' faj^rG^ i^ seaj^u can be enlarged, and th i a oapaoi - ty "^ 
^' id ' pdblb! i^f torque transmis s iory ^i "i ^^O '" e l u1j j" a ' h* * G3 ' can be 
increased. V'gy ee f» f a r g ^3?j? r > g tfhe clutch Cl -i uli-Ldh have a 
smaller\ gapacitj >'^!^ffi''^torque transmissToi^ to the 

clutch C3, the automatic transmission can be made more 
compact. f 

Further, because the counter gear 5 is isonfigurpri., in* 
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SSk axiay ^A i- 3?ed tr*^ between the^planetary gear unit PU and 
the^planetary gear^PR, the counter gear 5 can be «OTfft?g«^sretr" 
in approximately the center ii : i^^the>..->^ujJ=^*^ of the 

automatic transmission. For ... o« amp le v when Lhe - aubomat ' j r G ^ 

■•■trrai=t^i=y=^^^^ on thc -'- vGhiGj LaT enlargl^n^ toward^ 

- ii - 1 ^■ v^'^i^' - ^x.^.. n h a y -j , c. ( pa rl- i auJLn in 1 y i yr the rear 

d i reuL.fr 'O K /when the*^ input— Sas^ from the drive source is the 
front -di^-eciiQ-n) oa n - bo ■ pr - Gvont^od- because the counter gear 5 
is mounted to laa-fe^ the drive wheel transmission device. 



Because of this, particularly in the case of a^FF vehicle, 
"•^m interference tawaL^d the front wheels is reduced, cind . thg - 
mountability on a vehicle @an bo > improved, 9 U ' &h a -s- the 
steering angle feeiag* greatly increased^ ■■ fcoor oa ca mp j.p.^ 

Further, the automatic transmission (Sergee^e 
according to the ^^e^saat embodiment io a ■ tran ' omiooion dcvrc g*^ 
thQ-fa" is directly coupled ^ fourth speed forward. Therefore, 
at fifth speed forward and sixth speed forward, the gear 
ratio can be sg! <j»Gif - iHa'd t ' O a high ratio, and . particularly - 
M>rt»eT¥*'fEte-u^t^ d ''"^^ veh 'T ul u" , in Lhu u' ^ ' unt! Lhat the vehicle is 

running at a high speed, the engine revoluj^ione - can be ^<llBhr^yy /g:^:? 

-jT^ ^a i eTj^ 

vehicle ^JhilQ rur^j;gi^i#/at" a high speed. 

^Third Embodiment^ ,^L'ck 1^ ^ -t J> 

A third embodiment partia]^^ modif i od * frem ^ ^ the first 

embodiment will be described^, with reference to Fig. 5 
hau/ 
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through Fig. 7 A^^^^FIa:7Z:S:r±:3:a^ 



r^aS'Kam illustrating tiie automatic transmission deviefe of an 



automatie.. transmission relating to thexhird embodiment. Fig J 

\ 

6 is an opera€l,dhal table of an automatic traQ-^mlsslon 

/ \ 

relating to,^the third embodiment, and Fig^ 



a speed line 

/diagram^^dt an autama^ls^t-pa-n-sird^^ 
Lefftbradimei^^ Components of the third embodiment that 

are the same- as the . first embodiment wiii-be denoted ' wixir 
the same ref erenCe^umerals, and description thereof omitted, 
except f or^partial^modif i^^*fe-i^if^ 



As "Frg 



fh^^^ 1 , A ] n t i4 i t 



the automatic transmission 



^Gvire I3 of the a- u L cn f r r a r' trx u L 1 aiTS Tftrtia ^ -i on '-' '' jg-ei - al: r n> g -> "t - e '" -^ MTe^ 
third embodiment i 1 jl^ mnrii f i rnt i nn nf thr configuration of 
theVplanetary gear^PR and the clutch C3^ fji'om "LttaL 'ul Wie 



automatic transmission 



li of the automatic 



transmission pf the first embodiment (see Fig. 1) . 

-^h^ clutch C3 IS ^onf 1 ijiiiiierl on the planetary gear unit 



PU side \left side of diagram) of the^'planetary gear^PR^ 



vtfifchjgja /this automatic transmission device 1 



circumf eren 




The inner 



^ '^rfton 

of -fe*te front -e^f^ of the dr 



TJTLiiEiLur 25 of %hiars clutch C3 is splined to the friction plated 
73^ -Qmi the innog - oiffWum>£Qron-GG oido q£ thi ' S friction plate/ 
^-^^^-^jjjSS^ splined to the hub unit 26. Further, the drum^-'gfea^^^K^ 
membcig 25 is connected to the' input shaft 2, and the hub 
unit 26 is connected to the sun gear SI. 



- 48 - 

r. 

rui'fehoi^"''^e side plate of the carrier CRl is fixed^and 
supported by the case' 3. Also^ the ring gear Rl is 
connected to the transmitting member 30, and the outer 
sn oo side of ■■tffejjer t 



circumferen bo side of ■■tffejjer transmitting member 30 is splined 
to the friction plate'^74 of the brake Bl, and this 
transmitting member 30 is connected to the sun gear S3. 

The oil chamber of fefaio'^ o - iil-pue^^ L rm servo 13 for the 
clutch C3 is connected to an oil line 2c which is formed 
^ rj^th -' a -' de ublG ■ otr-HOt^uTO - with oil line 2a on the j^js^e^i^ 

-TTteThfeiea©* input shaft 2, and this oil line 2c is connected 
to the oil line 92 of the boss J»sii^ 3a i jJ nLJi m oaoo 3 1 
F i a rt h^ i^ r 1" . M "* ^ ^ is connected to an oil pressure 

control unit, not illustrated. In other words, -due— feer-b-he^ 

: abwQ mogU^j^^Qja^ oxl -pg^-gSTlTC server 11 and tho-oiil ■ p xes.s-^it^e'-" 
■&e f!^U r3 Dyliiy oon&igurGd - on input shaft 2, oil r gxrtfc from 
the oil pressure control unit, not illustrated, to th^'oil 
chambe r of t h e ■■ odrl '''^p'^e.s ^ro -<) 0-JrA/o - 4 1 dn a"^R lj " " ' gll " p - nd r ^ysune -^ 

■ 0Qrvo"13 is oonfiguL"Gd, simply by providing seal ring^Sl 

^ ' ©nal " between the bossJ355fe^ 3a of feLtu- i.JUCir'> and the input 
shaft 2. 

'■■'■■'^CTHgr^ma'^ft^r'"^ ^ " on "MTCnA^bot^iJ'-d ' escriMa 
•***e(^perations of the automatic transmission - xiovio e* la^ill 
yjt^^ be described below, with reference to Fig. 5, Fig. 6, and 
Fig. 7. ■ Mi!jw, Similar to the L'ri:iiui 'yi l first embodiment, the 
vertical as^s of the speed line diagram Jilln at rnt in Fig. 



7 indicate the ^^^nfl-uLTluii-S' of each rota^^en component, and 
the horizontal axis indicates the corresponding gear ratio 
of the^j^rota^^©*! components. ^ FUJ! Lhc - i, lULjurdiiQf the 
planetary gear unit PU section of this speed line diagram, 
the vertical axis to the farthest i^g®^j^f^^rtfO^I^^^^ right 
side of Fig. 1^ corresponds to the sun gear S3, and 
h<»ro^tor moving to the left dteee**etf within the diagram, 
the vertical correspond/ to the carrier CR2, the ring 

gear RS,- and the sun gear S2. tog^tetiB a?; n rog - erdiLng the 
planetary gearV^PR section of this speed line diagram, the 
vertical axis to the farthest 4i n r . i . 7nntQ^l''''Tnapgg =SF^^ right 
side of Fig, corresponds to the sun gear SI, and 
"horKE>Haf . toie ' moving to the left dir- ( a>OitjiOTi within the diagram, 
the vertical -dmrs* correspond^ to the ring gear Rl and the 



car^rier CRl. Further, the width between these vertical axes 
are ^proportional to the 'gggggg e ■ o . fi > i t - h - o number of teeth of 



each of the sun gears SI, S2, S3, and to the i©ja»»se==SS==e¥5e^ 
number of teeth of each of the ring gears Rl, R3. Also, the 
dotted 1 Tjn p^ j»T<:^C^ ^Tu^^ dMsaDrJta^ -Qfii in the diagram 



^7? ^ 4>y 

the rotation^,^^ transmitted ^mm the 
transmitting member 30. 

As Fig. 5 illustrates, the rotation of input shaft 2 is 
input to the -ab^jas^ssroef^-fe^^crrep^ sun gear SI by engaging the 
clutch C3. Further, the 3ge ^ -fe d>o»i 
carrier CRl is fixed jjl^ to the case 3, and the 
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ring gear Rl rotates at^reduced iU'iciL iiNLiri'iii'i :i» based on 



the rotation of input shaft 2 which is input to LliiirT sun 
gear SI. In other words, by engaging the clutch C3 the 
reduced^rotation of the ring gear Rl is input to the sun 
gear S3 via the transmitting member 30. 

By - duliiy jo , as^Fig. 6 and Fig. 7 ^.Uivi.i.i.rrrg^, regarding 
the ^planetary gear'^PR, third speed forward, fifth speed 
forward, and first speed reverse, the rotation of the input 
shaft 2 is input to the sun gear SI by engaging the clutch 



C3, and the reducea ^rotation is output to the ring gear R3 

yiin>t^A 

-i3y the fixed carrier j _ r i n-'l l^h^ ■|nn^^ . ^ . ^^>r^., ■■■r9t"-'a.^-^/rT' | 
to the sun gear S3 via the transmitting member 30. In this 
case,^the ring gear Rl and the sun gear S3 are rotating at 
reduced speed, fehorefojiO tho above me-iiLlouud' transmitting 
member 30 pQij^f.Oijgmo a relatively large torque 4i ' i"Qn3mio - oion , 
On the other hand, ^nt first speed forward, second speed 
forward, fourth speed forward, and sixth speed forward, the 
rotation of the sun gear S3 is input to the ring gear Rl via 
the transmitting member 30, and further, because the clutch 
C3 is released, as Fig. 7 illustrates, the sun gear SI 
rotates based on the rotation wj^l i ii 'jr- t ' h c i - C ip u e" d It'v ul of 

^-. tofero . ring gear Rl and the fixed\:arrier CRl. Q ^ 

H fe'WT ' " bi i Td H 'e' t ions other than those\,^^ the ^^fe^v^ 

^ment-ionoa planetary gear'^PR are similar to those fe+i^ p^CVlOl/JJy 
^^^iier^^described^first embodiment (see Fig. 2 and Fig. 3), 
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and accordingly description thereof will be omitted 

;/7 

As described above, aooording t - o the automatic ^ 
transmission dcvie e- I3 r - ^^l i 'n f j Tn I '- h^ ^ x' '''^ " '^' ^^'^ T^^ ' ^'^nt . tfi^ > 
due to the planetary gear^ PR and the clutch CI being 
' ^oni& igi H r ed - on one*^side in Lhu axia'!l!"'iiii!''ji'C(i;'L iu^i of the T%^^i 
planetary gear unit PU, and the clutch C2 being ^©aniigwed 
on the other side 'j:^— Irhe- ^gicrl ' dij aeefereft- of the^ planetary 
gear unit PU, the^planetary gear^PR and the "planetary gear 
unit PU can be eefrf-ar g T r r e d ' closely together, compared to the 

case wherein for example two clutches CI and C2 are ^ 

cj e>nf 4 ^ - r©d iH f » between the^planetary gear^ PR and planetary 
gear unit PU, and the transmitting member 30 ^ot^ 
^■"■^•r-arrsfft j-fetir^g roducod notation can be^ relatively shortefeetf. 
doim - g f>o , the automatic transmission can be made more 
compact and more lightweight. Further, because the inertia 

:orce i>i^ inertij.4 oan-b e reduced, the controllability of 
the automatic transmission can-b e' increased, and the 
occurrence of speed change shock can be reduced. Further, 
compared to the case wherein three clutches CI, C2, C3 are 
configured on one side of the'^planetary gear unit PU, the 
oil lines (for example, 2a, 2b, 91, 92, 93) that supply the 
ia " pmBOAurej servos 11, 12, and 13 of these clutches CI, C2, 



C3 can be/constructed\easily, ^^i-^the manufacturing process 
can be simplified and the costs bj:ought - dovm . 

Further., due to^the odTl pressure servos 11, 12, and 13 
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■adro^govidQd on the input shaft 2, the seal rings 81 and. 82 C^^^ 
seal the €tooG 3 ar tdr^aiag^ gly oil t o the oil lines 2a and 2b, 



2c provided within input shaft 2^ 

supplied to the oil chamber^of T&i^--pre3-STrre servos 11, 12, 
a*nd 13 without providing the seal rings between, for example, 
the input shaft 2 and the pees^snre" servos 11, 12, and 13. 

Therefore, ^oil can ■ bo suppLlf^ "^simply by providing -tfie seal 
rings 81 and 82 each for the erM - p iy s miie servos 11, 12, and 
13, -ss** sliding resistance from the seal rings can be 
minimized, and therefore the efficiency of the automatic 



transmission can be Improved. ^ J 

Further, because the counter gear 5 is e o in f - i g - m? oA " 

SjrjT 

"XfiS^'^sy^ a 1 -d 4 r certrltynr between the ^planetary gear unit PU and 
the^planetary gear^'PR, the counter gear 5 can be .iLuiiIiguieU 
in approximately the \centerx^^^^^'"^^ of the 

automatic transmission. For example, w4;a ^R -"t he --a^d-feeffla^fe-jrc^ 



■ ■■*Li ' an -'SfftarS'S*TOft'"^- is .«., m Q- ^^ oi ' i the vehicle, ^ enlarging towards 
«--ei=ire--^rre*e^ie*i^o-^^ — fpor t i- eu la-g^y— 4« the rear 

d-irroGtion /when the input side ' ^^i^ ^the drive source is the 
front difiecfe^efi) ^rB-nH^e-^pr-eVeefeeer because the counter gear 5 
is -m€>unted to mat ' ch the drive wheel transmission device. 
Because of this, particularly in the case of an FF vehicle, 
the interference to^jdrd * the front wheels is reduced, the 
mountability on a vehicle can be improved, s - uoh qo the 
steering angle^ being greatly increased, for example. 
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■ Tuj! LhcL\ — lir Llib! evont that the clutch C3 is placed 

b etween the ring „g ear Rl and the sun gear S3 for example, ^'^-^^^ 

^^y^ TiTrgc^^^^ ^ipeeuW-''^ — ■ * ■■ ....^^''""^ -f/^ 

(theVred &ed ^tatio nf must engage^ and disengage^ and -H^^r^Jffr^ /H^if/ ^ 



bocomoo relatively large^v^tottt by placirLg^between the input 
shaft 2 and the sun gear SI, the engaging and disengaging of Mr 
C^nftoh ^ the rotation of the input shaft 2 -S^e air-fehio olutGh^i C3 c awB'e^ X 
ccr>^1rwc? ^ the reduced ^rotation e^gpbput * from the ring gear Rl^ o f -^-fe - ho - 

clutch C3 can be made more compact, and therefore the 

automatic transmission can. be made more compact. 

Further, the automatic transmission e tewflieG' I3 according 

to fcho prGroisnl - embpdiment is a«««^^:$5«fftTS'S=*B^Fi^^ 

//; 

directly coupled ^ fourth speed forward. Therefore, 
fifth speed forward and sixth speed forward, the gear ratio 
can be s^p)©«*#=fe®*"»^ a high ratio, and parti oul - ta - i^y" wh - e ft^ 
— jftQ . u nt "Qd n^iyrbr " \ndTj: - olQ . , . in the event that the vehicle is 
running at a high speed, the engine i &gwejiut j r ^no can be 
lower^^ a ad t hi O' " ^onty3rD ^ e -o ^ - 0 -"> 4^Q - "- q ^ the 
vehicle rur^^gi^'^at a high speed. 



Fourth Embodiment^ 

■ Dolotr, "^he fourth embodiment, which is a partial 



modification of the first embodiment, will^be describee^ 
with reference to Fig. 8 through Fig. 10. - Fig . — 8— i-s— a- 
s^.h.ematic-^i;as.S55^.eGfe4K5^iaA^ 
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irnri?miii'=^ 





jutbmatiG^'transmissiGT^srelating to the foj 



peed line diagram 



^mponents of the fourth embodiment which are the same as 

^j^^/t h" 



those of the first embodiment 



denoted 



the same 



reference numerals, and description thereof omitted, except 
for partiawmodif i «ationg . / 

As 'Fig. 8 illustrates, the automatic transmission 

•.dGvicig. I4 of the automat - io tran - jcmiooiuii ndiaLlinj -litu Lhiu 
fourth embodiment ®omp - ricog a brake (third brake) B3 instead 
of the clutch C3, and the carrier CRl of the planetary gear 
PR is can be fixed by the brake B3^ i«n oompagi s4^flr'-wjr th '-'' t ' h ar t • 

. <7f-«feb.e-«ajaijoina«t±G««-fe.asia^ 



The brake B3 



^..^^.^JLLx^Jt ombQri i mo.T^it>.n. 4*^^^ 
is eon:^igu ^ r ■ cd '^on the 



^^^.^^ «w -.^ ^ side of the. 

/planetary gear unit JEKf (right side of diagrarctr^^ the 

^'^^ """oU^ ' .... 

V planetary gear^'^^PR wi - thin - H j h -j'O-- automatio tra ji>smar&s-3>oja-"Qe^v«rer 



<3. [\y<it-'ao)'^ 

an '- ^0.1 proocH 



we servo 16, ^ friction 

to 



r3=y. This brake B3 has an '- ^11 pj 
•plat^76, and a hub unit 33. 

The hub unit 33 of this brake B3 is connected j^jJ' one 
side plate of the carrier CRl, and this carrier CRl is rdf^f^T^^j)/ 
supported by the boss ^&art 3a or the input shaft 2^ oo - dD to- * 



. ha - Gap able- of rot ' ofe - rei-t^ — ii Lii Llibir ? j^he sun aear Si is 
connected to the input shaft 2 -^^^Pt^*tte«Y the friction plated 
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74 of the brake Bl^^ splined to the outer circumf erenfe^ ^l^rT^ 
-ai^ of the ring gear Rl^ "^^his ring gear Rl is- connected to 
thp ,_ 1-^^^^^-' ^^' ■ '^^tr "'^ ■■ '^'^ ' T' "^^r the sun gear S3 io eonncetcr a^ 

via -tfifeirer transmitting member 30. 

itee (p^erations of^^ automatic transmission dc^rice > l4Kvill 
be described, with reference to Fig. 8, Fig. 9, and Fig. 10^ 

r/^s with the above -iftefitroftsd. first embodiment, 
the vertical *a - Kis of the speed line diagram illustrated m 
Fig. 10 indicate the 3?€Vcr3? utiono of ^ ^oaoh - rotafeafen component:, 
and the horizontal axis indicates the corresponding gear 

ratio* of these rot components . -fTTTinre^, /regarding the 

^^^^ > 
V planetary gear unit PU section of this speed line diagram, 

the vertical axis to the farthest tanrri-VM ml aa i -nL t d ' g ' U ii' ( "fch e right 

side of Fig. 10^ corresponds to sun' gear S3, and *hCT?oa ' fteii ^ 

moving to the left -^ M^^Sk^h^i ^Brr within the diagram, the 

vertical - axig correspond/ to the carrier CR2, the rin0 gear 

R2, and the sun gear S2. gua:their, , Aegarding the^planetary 

gear^PR section of this speed line diagram, the vertical 

axis to the farthest hQ.rj.^|g^T=i'.t- ^-^ .,-|, x^f^rT'^''^^ right side of Fig. 

10^ corresponds to sun gear SI, and inu.^ uILDji; moving to the 

left dM»e«trtr3TT within the diagram, the vertical ax r s 

correspond^ to the ring gear Rl and the carrier CRl. 

Further, the width between these vertical axes are l^^^^zij^ 

proportional to the >ftiy^g g-"0'J?"^k''hG number of teeth of each 



of the sun gears SI, 32, S3, and to LUu iLiiuii.Ji'Uli "ul the 
number of teeth of each of the ring gears Rl, R3. Also, the 
dotted! line horizont^ d r a r ro ' e^w in the diagram 



T'tl- . n ' Ttrnt r thnt the rotation transmitted €iy6ffl the 
transmitting member 30. 

As Fig. 8 illustrates, the abov^ rr rmsAatioficd carrier CRl 
is fixed to the case 3 by J&oteiagtEajji T.Ti.*>.h the brake B3^ ujA 
" Pmi.llwj gV the rotation of the input shaft 2 is input to the 
sun gear SI, and the atew^^;:©??fe^«^«"ed- ring gear Rl rotates at 
reduced B©t^f4i»i»^ based on the rotation of input shaft 2 

i,wtopiiGh "i^j input to fefais* sun gear S l^^iK+Jfe^artMe- the carrier CRl/ 

Jlu fi'^f^fid. Ill uLhei TOlU»y engaging the brake B3, the 
reduced^rotation of the ring gear Rl is^input to the sun 
gear S3 via the transmitting member 30. 

■" Hy daing - oo r /^s Fig. 9 and Fig. 10 illustrate, 
r ^ ' ebretinyg the planetary gear PI^ third speed forward, 
fifth speed forward, and first speed reverse, the rotation 
of the input shaft 2 is input to the sun gear SI by 
•E:e4ai*i4ftg^--wi^ the brake B3^^the carrier CRl i " £^ " fiiged v and 
the reduced^rotation is output to the ring gear R3 by the 
rotation the sun gear SI wfe^ig'e jri i Llia "' HjtQtioH ' ofe the 
input shaft 2 iauainput , and thf^-^reduced ''rotation is input to 
the sun gear S3 via the transmitting member 30. In this 
case, the ring gear Rl and the sun gear S3 are rotating at 
reduced speed, and therefore the atoo'vcTW 
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transmitting member 30 ps:££&sms a relatively large torque^ 

]^ 

1?pSH5?Ef±SSi©«^ On the other hand, ^ first speed forward, 
second speed forward, fourth speed forward, and sixth speed 
forward, the rotation of the sun gear S3 is input to the 
ring gear Rl via the transmitting member 30, and further, 
because the brake B3 is released, as Fig. 10 illustrates, 

the carrier CRl rotates^based on Ouinob tJio ■ rQ4!^''feAOJUj»^^ 

the speed 3re^^g gr * isrf '■■ thic ring gear Rl and»^the sun gear Sl^-erT 
the .. . ^ xcu ^.n^St-X!^ ^^1>*^ 



•Wm^ ihe ^^^:^rt^!is^X.^^[^^ than those of the -afeeve-* 
M^W^^ 

mentionedj^^anetary gear^PRj are similar to those of the 
above-described first embodiment (see Fig. 2 and Fig. 3), 
and accordingly, description thereof will be omitted- 

Ao ■'■doooribod'- abQvo;'^'aGGQTri:ii-ng t-n the automatic x 
transmission dovico. I3 relat-i^ng, to the ^p^r^e^iy t - iiwe ryfe rrcTh , 
due to the planetary gear PR and the clutch CI being 
ccmf igurVri on one side j,3a»*4J* ^ '" a ' K i' Q l ^di x^ oo - t ji ofi* of the jT^v/ 
planetary gear unit PU, and the clutch C2 being q y aJT t Lgured- 
on 4^ other side ii- the aiiial d irection of thr planet nr;- 
^^uadi unlL 'fUy the^planetary gear^PR and theYplanetary gear 



unit PU can be Vaenf iguarod- closely togethe^^ compared to the 



case 




gear unit PU, and the transmitting member 30 
transmifiiftg^reducedVrotation can bev/relatively shortefi:ed. 
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By doing so, the automatic transmission can be made more 
compact and more lightweight. Further, because the inertia 

force ^\^ner tijo can be reduced, the controllability of 
the automatic transmission can be increased, and the 
occurrence of speed change shock can be reduced. 

Further, since the ewr-pxros-bwie servos 11 and 12 are 
■-p iTJV ' ided on the input shaft 2, the seal rings 81 and 82 seaL^ 
^ the case 3 and Di"ui"]Ljply C)i-lir'j,i^5 the oil lines 2a and 2b 
provided within input shaft 2, and therefore oil can be 
supplied to the oil chamber of oiJ prooourc servos 11 and 12 
without providing seal rings between, for example, the input 
shaft 2 and the ^rir ^pjg'Cro euro servos 11 and 12. Therefore, 

Voil^c^ be s-^app^rired simply by providing ^*¥ff seal ring^Sl 

\ — X 1 r-^^ hydraulic 
and 82)/each\for ^the Qjr3r-p 4 : o a-s ^ - j fe servos 11 and 12, 



sliding resistance from the seal rings can be minimized, and 
therefore the efficiency of the automatic transmission can 
be improved. ^ i 

Further, because the counter gear 5 is e or i f igurod "iR - 

I i ilj ilij I Ml I i between the planetary gear unit PU and 

the planetary gear^PR, the counter gear 5 can. be oo n-f ^g ii wrg d^ 
in approximately the\centei>^a^^^ axia]!\ direction of the 
automatic transmission, ^ gor example , 'when the uuLumatiir 

— i i. fe i r'^ n-&mjrs-S"jr©i^-''-4*s*'"TO:e^3ff^^ H t^h ' O '— v-C ' h 1 Q 1 Q y enlarg«¥^ towards 

""ef¥e''"d±rg uL ' ro 'i i uf'-' ti -li o - H axis (pa . rt i , rn1 ajs - l . y ■ i n th e rear 

■^Arnrrtrion [when the Anpu - t sideVfrom the drive source is the 
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front ^diroofrion) g^ o - n-bo ' p - !cevG r i^ 4 because the counter gear 5 
is mounted to match- the drive wheel transmission device. 
Because of this, particularly in the case of vehicle, 
J^!k interference * towa3 ?d the front wheels is reduced, owinii L'h'u 
mountability on a vehicle e@e»s>te© improved, oueh -q - o the 
steering angle teoirftg greatly increased, for example. 

Further, because the reducenVrotation output to the ^i^^ ^ ^ 
planetary gear unit PU from the^planetary geaiVPR is (M a- g of g erh 
^'^^''lac^fdij<j^enqaqe ^!^ the brake B3, the number of parts (for 
example, drum-shaped members and so forth) can be reduced 45 
compared to the case wherein, for example, a clutch C3 is 
provided. Further, the brake B3 can configure -a - n oil 



l^e-^^e^^**^ ^^^^^ 



directly from the case 3, and therefore the configuration of 
the oil line can be simplified as compared 
v^horoiii, lui UAumpJAy. a clutch C 3^ ""p i" iisi u 1 U U "dn 

ffurt'Jw?^ , The automatic transmission ^?e>^lc-e I4 according 
to tbo ' proGont embodiment is ■ a <j "t^cm€migo.ij Q^>*^^e^ t-hat ' la 

IM 

directly coupled^,,^ fourth speed forward. Therefore, ^ 
fifth speed forward and sixth speed forward, the gear ratio 
can be - geprfSiMr^fs'U Lft) a high ratio, and particularly when' 
- moun t od on a"-¥QhialG| .- in t .,h( » cvcvit that the vehicle is 
running at a high speed, the engine i r evolutiuMo can be 
lower^, - aod - 1 h jri3-*"(^ nt - !rj r feutQ 0 t '^-».t^;^e'>-'*^4ikLe ^ the 



vehicle 



w hile run^BifBgya" ^ high speed. 



ifth Embodiment^ 



- 60 - 



Dclmj > fhe fifth embodiment, which is a partial 
modification of the first embodiment, will be described^ ^^j^^feit) 
with reference to Fig. ll^<,--~Pig*r-^^ 

uMtei^^mcmti ^ 'V '''^^ I)]^4^yy y «^ 4! ^ ' e *"' f 'd! tf ' Mi" ' umb o( J - M^ b^n doooribod in 

an abbreviated manner, using the same reference numerals for 
pa^t^i ^that are the same as *^the first embodiment^ 

As Fig. 11 illustrates, the automatic transmission 
dcviocr I5 of the ^ ' U^rornQtiQ -b - ranam i ooion rolating- ' ts re-' fehe * 

embodiment inh^ ^^ ^ m ud iigi - caLiun ' ^ ' i the configuration of 
the planetary gear PR and the clutch C3^#^em--«Tair'T>* the 
automatic transmission do¥ioQ li of the auliniiiiii'alji'U 
-•'"tTHir^'' ' 1"^ '^"^ first embodiment (see Fig. 1), and 
further, a brake B3 is ^e^OT^^CT^sJ^as&^d^^QSEe carrier CRl of 
the*^planetary gear^PR ca^ag^g::::^:!^:^^ D3. 

The clutch C3 is e ojaAflyg^a ge^ on theVplanetary gear unit 
PU side (left side of diagram) of thet/planetary gearVpR 

„ wi_-i 1 1 i 1 1 I 1 1 li 1 1 1 I i ^r\ ^ m rim i r t ^ i iMi i i \iA \} \ i 1 5 ^ and the brake 

B3 is &©ft#igw?ed on the planetary gear^^PR ^t O ' n take opposite 
oido" from theVplanetary gear unit PU. The inner 
circumf eren(§^=^^ of ^yi©- front odg o— of the drum^&i-fe^^J^ 
- member : 25 of -^^'^^^ clutch C3 is splined to the friction platQ^ 



73, and Lhc inncr ^ CtiiTr£e^i'iCItJ 5idii"U£ Lhi6 friction plate^^ 
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\J/^/^^ splined to the hub unit 26. Further, the drum 
TT\gBfg>^ 25 is connected to the input shaft 2, and the hub 
unit 26 is connected to the sun gear SI. 

The brake B3 is ee eJigur-od - on the oppooitfc side of the^^ca^^ 
planetary gear unit,^^ (right side of diagram)><J$ the 5^!rVf 
planetary gear^^^. This brake B3 comprises ^ n odTl ' prcoougc 
servo 16, ^ friction plat^?* 76, and a hub unit 33. The 
friction plate 76 splined -©rT the outer circumf erenee=:si4e 
of the hub unit 33 ^x^J^brgg^bv^.a-kB^-'i^, and the hub unit 33 is 
connected to one side plate of the carrier CRl^j fiaad=±ia*&- 
U:^rrier CRl is*^suBp6rted by the input shaft 2 or the boss 

iMggpt 3a I h LI a J I >■ I. Ill y\ \ I ":::::grir&e^''"^e friction plat^74 of the 

brake Bl^^>8^splined^^^^ the outer circumf erenee— srcfe of the 
ring gear Rl, and this ring gear Rl is connected to the 
t yr - M - ws iii I i"i-T7 xfr ^^^^'^0j n^*^ '^^^ sun gear S3 jsss^eeaaaaaedtoeei via 
transmitting member 30. * 

The oil chamber of -fe^h^ Q-il proootixG servo 13 for the 



clutch C3 is connected to an oil line 2c which is formed-^^^ 
^ ■ -1 n 1"' 1 e d -^fe isfc& ofeai c± Lo ^pt with oil line 2a on the above- 
mentioned input shaft 2, and this oil line 2c is connected 
to . the oil line 92 of the boss Jk^:^ 3a of the case 3. 
Further, thi-s oil line 92 is connected to an oil pressure 
control unit, not illustrated. In other words, because the 
" Qbov^^G - r t tioncd oil preo3 - uro server 11 and the oil 4, >i c^:3Uicr 
^^■^^'-^ 13 are oonf igug<&d on input shaft 2, an oil line from 
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the oil pressure control unit, not illustrated, ^to the oil 
chamber^of the oil procgi,ir-e server 11 and the - oil iJi - ^a bu i r e - 
aoKVQ IB-'ib LOii£lguni:idT simply by providing seal ring^Sl 
ts&erir between the boss jwart 3a eb^--febe=ssesESE==3f and the input 
shaft 2. 

-^efit-^rn^i-^nf^v-^-bas^edL-on--^ , * i — + 

?tho Qperations of the automatic transmission d ovi c o IsVwill tx<fK/ 

be described; with reference to Fig. 11, ^ig- 2> and riy : 3 
- be3HS>w ^ — WtJTT; — cr itd pn >. jui i 4 - fifth embodiment is similar to the 
first embodiment, - a i- iU L Ub^ie - f a re-'- "w jr3dr--b^^ ott - 
the engagement chart and the speed line diagram dGooribcd rn - 
the first embodiment (see Fig. 2 and Fig. 3) . 

As Fig. 11 illustrates, the rotation of input shaft 2 
is input to the abovQT.montior r gKi sun gear SI by engaging the 
clutch C3. Further, the - r(M=^ n t ir o n-nriTrxiTg^ftbo v e " ingn - liuiiea ' 
carrier CRl is fixed to the case 3^ byM:he brake B3« 
j iTJi . J i ll i I ' uj^ Therefore, upon^the clutch C3 e ngogJ^ft g and the 
brake B3 ^ae ^inif^g , the above - munlioaud ring gear Rl^rotatg;/ 
at ^reduced f-ota ' tiono based on the rotation of input shaft 2 
which is input to thij sun gear SI. In other words, by 
engaging the clutch C3 and •^jggS ^rim'ing the tjtrake B3, the 
reduced^rotation of the ring gear Rl is input to the sun 
gear S3 via the transmitting member 30. 

By doing so, as Fig. 2 and Fig. 3 illustrate, regarding 
the planetary gear PR, ^ third speed forward, fifth speed 
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forward, and first speed reverse, the rotation of the input 



shaft 2 is input to the sun gear SI by engaging the clutch 

brake B3, and therefore the reduced^rotation is output to 
the ring gear R3 >y the fixed carrier CRl, and'' the ■ roT±tto e d 



C3, and further, the carrier CRl is fi^ed by MtaHnii^g the 



*^«t to the sun gear S3 via the transmitting 
member 30. -- fe^-LTii - :^ Mjdb - e =y> the ring gear Rl and the sun gear 
S3 are rotating at^ reduced speed, thGrGfoj:o the above - 
mpnt^-^'wH' transmitting member 30 performs a relatively large 
torque trrsEHsmtSSsa^ft-. err^ ho othojg . ha r t ttT'^gt first speed 
forward, second speed forward, fourth speed forward, and 
sixth speed forward, the rotation of the sun gear S3 is 
input to the ring gear Rl via the transmitting member 30, 
but because the clutch C3 and the brake B3 are released, the 
carrier CRl and the sun gear SI a-ea©- freely rotating. 

Now, - tliQ actiono other than those of the --e rbev - e — 
meiiLluii cj d planetary gear*^PR^are similar to those of the 
abu^^e ' d iL i^ i ^uiibcd first embodiment (see Fig. 2 and Fig. 3), 
and accordingly description thereof will'^be ^mitfee d-. 
As described above, l a cconrding - to the automatic 

transmission cki'viGKii I5 g o^jya - tin-g . tQ u«. th &-p^s ^t invention , 

due to^the^^anetary geaiy PR and the clutch CI bciiiy ^ 
uunligu - j-cd on one side vr r^rhT ^a xi n 1 Hi r'=^^t ,1 ^^ ^-f the S^^-^^ 
planetary gear unit PU, and the clutch C2 being ^ oonfigurod ^ 
on the other side in thO ' aicicri r di-j^cofeigCtfv of the^planetary 
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gear unit PU, the^planetary gear^PR and theV^planetary gear . ^ 

unit PU can be e o - n - !& ; ?gurQ id closely together,*^ compared to **ie 
.^.ea^ wherein^ for example^ two clutches CI and C2 are 
cn n f .i yirrrl in between the^^planetary gear^PR and^planetary 
gear unit PU, and the transmitting member 30 «#crr 
^ ■ TOncmiU Laiiu j lud iicjua" !.' M l . ation can be^ relatively shorteaed. 
.^gy-^^n^^ oo, the automatic transmission can be made more 
compact and mo^ lightweight. Further, because the inertia 
^^oroe ^^N^nerti^ efeir i Ue reduced, the controllability of 
the automatic transmission £'an 4^(«> increased, and the 

r s 

occurrence of speed change shock can be reduced. Further, 
compared to the ■■case wherein three clutches CI, C2, C3 are 
.-©©frfiftarre^i' on one side of the^planetary gear unit PU, the 
oil lines (for example, 2a, 2b, 91, 92, 93) that supply the 
ojj j. p -ecs ' s u TO servos 11, 12, and 13 of these clutches CI, C2, 
C3 can b^ (constructej^'^sili^, «st* the manufacturing process 
can be simplified and the costs feppi^ece^i— dewn . 



oal 



Further, since the odTl prQiL£Ll>Jfic servos 11, 12, and 13 

are p^i^ on the input shaft 2, the seal rings 81 and 82 c^r co/t^<^f 
CP/7 suf^efy Sro)^ 

his%\ the case 3 a:Hg dy>-otjpp-±y^ a @arl to the oil lines 2a and 2b, 
2c provided within input shaft 2, and therefore oil can be 
supplied to the oil chambef^of ejgjU^p^^i C . &u r - c servos 11, 12, 
and 13 without providing the seal rings between, for example, 
the input shaft 2 and the oi - fepK eaagge servos 11, 12, and 13. 
Therefore, — r^'5B =ter*'^tT pfi1 ImtI - ^Hzfemply by prQg «a-1i m^ f th n nnnl 
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— parfi:g- 3 0 l - ^and ' " 0 " 2 e''arefe"-'#e^-^br e n., oiL -^ p^ e s suro s o rv o s — IX, — 12^ — a- nci 

-IJ, aiiii sliding resistance from the seal rings can be 
minimized, and thorof opo the efficiency of the automatic 
transmission can be improved. ^ . 

Further, due to the counter gear 5 being - u o nliy uied ii T 

— fcho Qxial diret^tion between the^planetary gear unit PU and 
the^planetary gear^PR, the counter gear 5 can be ©OTtfidbgasE^ 
in approximately the (^cente^ g^ ^a'^v^^^ axTaT\ i^' ri '-sLmML^ y^^ of the 
automatic transmission. For example, when the automatic 
transmission is mounted on ±*fe vehicle, enlargsffter towards 

, o - n - 9 ' d A^^e-et'iu U ' - uJj Llie" " a ' xia — (p a r t T cu - tairly i - n the rear 
r f-i : 1 v!^o . tji . ctf i(when the input side -f gom the drive source is the 



front diroctrdon) ea-n—^e---pT'HVBTrfee^ be cause the counter gear 5 
is mounted to ma-teh the drive wheel transmission device. 
Because of this, particularly in the case of ^ FF vehicle, 
.^^^^ interference Luwa^id - the front wheels is reduced, '-^ad- 
mountability on a vehicle oaa-tee improved, ouch qg the 
steering angle feeing greatly increased^ ' for oiiamplg i 

- Fo i' lhe r, in.^tJticuj'OVGnt thoife the clutch C3 is placed 
±>etween the .ring gear Rl and the sun gear S3 f or^c I ' l amp 1 q , >^ ^ ^ 

reduce4i rotation la uot be -- QJi . g .ajCfe d .>^af^rd-s.dj^ae^ and -- 
booQitteG relatively large , but by placing^ between the input 



shaft 2 and the sun gear S 1 ^^--^bh^— errgag±rTg--^:Rtf-^^ 
th n .r nt n t i Oft— t3rf-- irh ^ 2 JH -' our Lhi:^ clut - Gh C3 cause s 

*tJ^/feduced^rotatior\o^utpu£^ the ring gear Rl of the^^^^*^' 



- 66 - 



planetary gear^PR ^ btr vngag- e d - a - n d - d i^ e - n g age d , and the/xJw^ 
can be made more compact, and t horof ocg the 



automatic transmission can be made more compact. 

Further, the automatic transmission dcviee I5 according 
to the ■prmL^ embodiment is - a - ^ i-' ^nn^TTTi <:;c^.- i. n-p^-.d. P>'T7S-«^^^ 
directly coupled fourth speed forward. Therefore, ^pt 
fifth speed forward and sixth speed forward, the gear ratio 
can be apccif icd -^tr^ a high ratio, and particularly when 
H^irTrm ^fi on^, .a^^i^>>e4T>n1 n ■ -i n thn n iront th n^ the vehicle is 

running at a high speed, .the engine rQ¥o'lut - i . o fis can be 

'fi><sf^<^hy <sf //a CO* y^cTh r^f^ 
lowe^^, a- nU L i ilb ycuii -ferl'teta^s-'^&Qr-^ 

^^^b lCilQ w bif le^unfii i ^g at a high speed. 

•^ij^^Sixth Embodiment]^ 

sixth embodiment, which is a partial 

modification of the first embodiment, will^be described^ 

with reference to Fig. 12. g - i-g-j — 3r£--irs-.a--H9e-hema4.ii:L^^ 

s-etrtTOR-al— drag^am^"iTri^^ t-ra4;iHig^the--a4J^iR*atr3rc"^^ 

<ielfi-rT^^^ f air^u tomaiTi^T r an smTs s i on "Te-l-a.fei-Fi*g" to the sixth 

emb^ffailrrcrnW-''''""^^ Components of the sixth embodiment which 

are the same as those of the first embodiment wdll be 

H • . 

denoted -wifefe the same reference numeraLS/ and description 
.thereof omitted, except for partial^odif i eationo . 

As Fig. 12 illustrates, the automatic transmission 
T ie - vic e le of the a4=a.tam o-tic tj;a ft9m-3rs-sii;:ua-^£^e4r ^ ^ t . v 
sixth embodiment oonf iguros the clutch C2<^on 
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aATal- ' d t i u ti l l ion whevci ' n the planetary gear PR of the 

. 

planetary gear unit PU jhj uuiiftyuieU^ and the clutch J22 is 

'* "on other sic^e.^ift-'Llie drx-i^1r-*dte^e-bl7»^ m 

other words, the g.&ftf- J :T| uid Li a fi --r3rs--attc iLj5jiat the positions 
ca^feeire the clutch CI and the clutch C2 u i u " "dl j p c3tS € tfiU a. r ' 0 -" 

switched as compared to that of the automatic transmission 
• dotfj.ee li of the a t iLt>matie Lrai fHSiu i u uiutr a L. th rj first 
embodiment (see Fig. 1) . , 

This automatic transmission (^^^c^ le etJTttp'^'i'&e-S" a multi- 
disc clutch C2 comprising ai-i- 'uiT" pi:'e*^&u^ servo 12, 



friction plots'" 72, a ^ drunv ; ^;^;^ ^ 3Cm effi b H:tir -2 3 -" b ha^- for - mtr ^ 

^ clutch drum^ a hub unit 24 linked to a sun gear S2 •OTr^-e- 

ynrnTeT""lrW^e^OTfHT^^ the atyicJ^/^-irteti^b^ input shaft 

2, and a multi-disc clutch C3 comprising an - oi ' a pros soirs^ 

servo 13,^ f rictioivjplate; 73, •e--d-gtntr^'R'aygd>H?ftef^^ ' t - faat -^ 

^ ^''^ ^ 

— a clutch drui/, a hub unit 24 linked to a sun gear S2^ / . /^^ 

pa- the outer circumference^ sjrfsg.t. — ^^urtJiex^ a multi-disc 

brake Bl comprising aix 'Oll >" pi ' eoou^o servo 14 and ^ friction 

platl^ 74. 

The ate®^ drum-;e^^tpi|y..,,ja^fer^ 23 is connected to the 
^ ^QBTTvg input shaft 2, and-^ga the inner circumference' irtde of 
-tetee- front e dg^^ ' " af ■■ '^W Tty''d'ram^ira 



splinamrg to .the friction plat©5 72 of the clutch C2 which 
can be engaged by the -e^l—p^e-s-s^i^e servo 12 of LUO" uluLek C2, . ^ /V 
and the inner ' eiL^maifcTOnoo ■ oj^o ofi-the friction platS^72 ^^erf" 
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^thT" n lnt rh P? i .-i rn n n rrtrr] to the hub unit 24 by opllning . 
Further, this hub unit 24 is connected to the above- 
mentioned carrier CR2. \ 

/ On " efehoj^ handy ^ on' the other s^tfyS" of the input shaft 
2 (left^of the diagram) is ' d ^ f d rgmfei^ a multi-disc clutch CI 
comprising a n ea r i^p^cr si'e^ib^ servo 1\, M friction plat^71, a 
^^,.,jiB^iI?r=^S^ clutch drxom; 'a hub unit 

22 linked to a sun gear S2. 

E4d-rt-h^ex-7--0^u«fe^ha«H.g^ov^ — s^i^a'^1i*^2^r^a-s--i-H'---^ 



t*t^3:ei"C"*3±are''"o^ druSip^^a-fTea Wfembei ^-g l " " l - b 

he inner circumf eren«f6— side of the front Qdgo 
of this drum'^^tL%^^_rrprife.^^ 21 is fc ^i i^ j rf CTr^gtf ^ n ^^^ ^ ul 
splinthrg^the friction plat^ 71 of the clutch CI that can 3^ 
engage by the ^a - il - pyea ^ s rtnfe servo 11^ for . fchQ glutG>h 01-: ^ . / 

^ail ^jaLLlc'fmiLX ^uida'-^'^^ f * ' 1 t^71.^£^ '^^^"^ 
•^^^ ^..^wrS'N^^fe.ek--^ the hub unit 22 •is--&pii«edr--"a^^t€i-^^ 
is connected to the ubu v u iiro n buL u wL^d sun gear S2. 

The operations of th e aut omatic transmission deuioe * Is^ 

h ns p^ "■•^h^ "■ho^'^ i" ' iitn^ are similar to those of the 

^^^■•■gbtysf^e^^-^ first embodiment (see Fig. 2 and Fiq. 3), 

and accordingly description thereof will be omitted. 

IV\ ftr n rri . bod i r^hnvp, n rn n rding ^to the automatic 
transmission devxcre le 2!iaJsa«fe*f^§*»%^*«%h^^ 
due to the^planetary gear^'PR and the clutch C2 being 
XQn.£ 4gurc?d on one side ir n^t''b : e :s;:aag4»aj=aa^ ^ o t ran of the 
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^planetary gear unit PU, and the clutch CI being -eeft^igooj^e^- 
on the other side i - n the w ai^ial dir<5 rrbrcm of the^planetary 
gear unit PU, the^ planetary gear PR and the ^planetary gear 
unit PU can be ■confojgurod- closely together/ compared to t4»- 

* GQ3 -e wherein .for example two clutches CI and C2 are -< 
jconfigurod rn between theVt^lanetary g.ear^ PR and^planetary 



gear unit PU, and the transmitting member 30 
fe-^ nomitting -. B ed Hcod rotation can be^ relatively shorteeied-. 

«^y^ o -ir ng s o , the automatic transmission can be made more 

compact and more lightweight. Further, because the inertia 
^force^\( ^ inert ijl^ can be reduced, the controllability of 
the automatic transmission can be increased, and the 
occurrence of speed change shock can be reduced. Further, 
compared to t^rer-ca«^ wherein three clutches CI, C2, C3 are 
eonf - ig ta:^?ed- on one side of thev planetary gear unit PU, the 
oil lines (for example, 2a, 2b, 91,. 92, 93) that supply the 
p -i i_>^T^_ nnpmr^ servos_ll, 12, and 13 of these clutches CI, C2, 
C3 can be y6onstructed\easilyJ, «jsd the manufacturing process 
can be simplified and the cost^ biuuyl'i'L dowir. 

Further, since the ■ o^ii - proTO i rco servos 11 and 12 are 

p^ovi~dGd on the input shaft 2, one set of seal rings 81^.^rfa 

\ j^i-ve fa So^^ ^ ^ ^ , <^^tfy<^cXiAy\ LoT^^^Pi. 

82)s-e Ql t?ho Gage 3 e^nd ^supplyi oiy the oil lines 2a and 2b 

^ico^ideft within input shaft 2^ and therefore oil can be 

of ^rX^ yiesscri'ti s( 



supplied to the oil chamber of tfJ^'''^pn=!b6UitJ servos 11 and 12 
without providing ^t>^ seal rings between, for example, the 
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input shaft 2 and the e ^l-p - rooour - e ' servos 11 and 12. >y 
Further, the oi - l -^ prooou^^ servo 13 can^supplyfoil ^f rom the 
boss 3a extended from the case 3, ^without passing 

through other part s-f - ar 03gample , and therefore' est! supply 
oil'^by providing one set of seal rings 80. Therefore, -e4-i 

AIM 02 " ^diLh j g^MT t he oil_ T: i r . fius , a j. i . rp . SQrvQ^ ^^. l A--^'aRd-- 42 ^ , ^, a - ft €^^ 

sliding resistance from the seal rings can be minimized, and 
■therof ore the efficiency of the automatic transmission can 

^ rU.-((^ ''^'^-r'J 

Fnrthory 3i n^^ the clutch C2 is gonf ig u -3? cd on the^anncr - 
--..,cij&€«m-£e^efie of the clutch C3, the clutch C3, wkich 

must transmit^ relatively large torque^ irf^r-ene ^r to - trQi TOffl-a-t 
^l e "*'!" e e ka ced rotation, can be ee4if igu f ^jcd oa the outer / 
circumference and this clutch C3 and fher- oi^- pgGD& u.ge- 

servo 13 tii©*e^ can have an increased diameter. ^ l^^t^^ 
iff.7i„rtH''Q'Vb1jVi:J.y. '"Hrr pressure area ■ L' ' te"^4 f ^' " 'eh 'a^ 

<^ torque transmission of - t ^rr g - vOilLutoh C3« oan ' bo ' i n^r o a gisflrr *^ 
^ By Gonf if g ^ aring the clutch C2 ' Whi - eh oan - h - a - ve a smaller 
oapooifcy^ go.r torque transmission^ompared to the clutch C3, 
the automatic transmission .can be made more compact. 

-PdnrTrer, because the counter ge ar 5 is eonf ig\A - rcd - i r n — 
-febe axiay cIi i' euL '' lcnT between the^planetary gear unit PU arid 
th^planetary gear^^PR, the counter gear 5 can be e onfigurcd - 
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in approximately the ( ^ent er^^ jtf i iiy^t ' hQ axialA #gfg ^j;iMbCM» of the 

automatic transmission. For example, when the automatic 
transmission is mounted on the vehicle, enlarg«^ toward3^ 

n nn Hi rn n 4^4-fvft ^f tht^ .a ?ehrnp7rr4s 4 rn 1 a T> ^^ the rear 

d ircGtion Cwhen the input side the drive source is the 

front ^levtion ) can be— p -re^yeft-t:^ because the counter gear 5 

j^Bje, OoTtk .... 
is mounted to mot: eh the drive wheel transmission device. 

Because of this, particularly in the case of aff FF vehicle, 

1 tJie =^ interference t - ov^ard the front wheels is reduced^^^fio the 

mountability on a vehicle eaii— fee improved, - ouch o r s the 

steering angle hninq greatly increased,, for trrampl^ 

Further, the clutch CI io ' a olAat ' Ch w hdrGfe engages at the 

relatively slow to medium speed^*^i?eJrs- of first speed 

forward, second speed forward, third speed forward, and 

fourth speed forward, and therefore when^ thi-a clutch CI is 

released at the relatively high speech .iwe*s of fifth speed 

forward, sixth speed forward, or first speed reverse, 

pnrt i rn1 .TTty. the hub unit 22 that connects this clutch CI 

and the sun gear S2^rotates at a relatively high g evc i lut - ion ^ 

or »©^cg^3pe^in reverse (see Fig. 7). On the other hand,^^ 

fifth speed forward ^ first speed reverse the 

transmitting member 30 goduccb " loL a t-i e n speed, and «rtr - Ltre* 

sixth speed forward the transmitting member 30 may be fixed 

irfL^gjOBft C GQO - og , and Miff erence in r - o - vol - uti ^rfif^ between the hub 

unit 22 and the transmitting member 30 can ©««Hr. However, 
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becausg^this clutch CI is located on the ©ppos4^fee- side of 
the planetary gearXlM(--''VTa^ the /planetary gear unit -PU, the 
hub unit 22 and the transmitting member 30 can be eafe^ig^wfe^ 
apart from one another. Compared with a Jb a^ wherein these 
units are in contact due to a multi-axial configuration .Jt^r 
^;^;^5p2e/ decreased efficiency of the automatic transmission 
resulting from friction and so forth from the relative 
rotation of those units can be prevented. 

Further, the automatic transmission -^tewce* Is according 
to the piu^g/^ embodiment is ap-%^?a*ii3ifti«-s^ 
directly coupled fourth speed forward. Therefore, ^ 
fifth speed forward and sixth speed forward, the gear ratio 
can be speei#i©4=fee a high ratio, and particularly when 
jftaun; tod " on - a volil u lui iii -" thu "i^' t;unL Lb at the vehicle is 
running at a high speed, the engine r c v o - l-ut nr e n-e^ can be 
lowered, and th - itt^ contri - fautca t o^- the qu i'9-t>iie-s^s----Q-#---^fehB- 
vehicle whilo run^j^^ig}^ ^at a high speed. 

Nowy--^fe feO" lin H ti ti^membe i ( ii ' ^ ^ ' d 'i' Ociri ra^''the transmitting 
memberjs&ix link«^ the '^planetary gearv'pR and the^^planetary 
gear unit PU rcqu r iro -o- rigid^^ to withstand the reduced 
speed torque that «— iftput. For example, a r n ■■ t^ho * - oas c " xrr 
■■ uunfi'guri r^'g- a clutch that engages at a slow to medium speed 
or a clutch that engages and disengages ^reduce^^ro|:ation^ 

^ l utghco must have a large capacity, therefore 



yappropriat^U diametej ^ to corroopo - iid ' ^^bh this capacity ^^^j^^^i^- 
becomes necessary. Therefore, in the event that the'^^^inking^ 
member ars^' ^ Q^. . t - ype ■■■fe fea t passes on the^outer ' eireumS a^e^^ee 
side of this type of clutch, ^even ^ larger diameter Wrafr-tflfe 

_^,i^sus@«j3^.^::^i.-xyr3f^^ those clutches becom es 

necessary, ' d44d - the diameter ■iftea^&u ^m o-n -t of the i*»teiag C/ C --fi^ 
member is enlarged more than necessary, and the^automatic 
transmission as a whole becomes greater jr n t - h c- -r o - di ' Q ' it y 



■ diroction. Accordingly, it is an object of this embodiment 

to reduce fe iie-^llgra?^-<:>m6ht the diameter jft grEtooayomoiyt , and iiet'e^^ 

provide a compact automatic transmission. 

fArj ^.x// 

AoGQ - rding .,JLa-^ he p rG ocn - t embodiment, all clutches can 
be e©nf'ig^TM^'d<-a<*i^fei^^ enlarging the diameter • mo q - o^m: omo nt of 
the linking member> foy con£ i gulfing a clutch C2 with a small / 
capacity wi tho l inking lUiLmLniir, pai^ ' fei ' CulQrly on the'^ jancr 
.i 7i rcn m f ci ' cnce side of the transmitting member 30. 
^*^eventh Embodiment^ ^ i r ^ ^ 

The seventh embodiment^partia:^5jp-^R©d4£i@4---f^ the 
sixth embodiment ^will be described with reference to 



Fig. 13. •^^'^T^-r-^-^^rir^ 

•-•*3trbemaJ^£«Jfc-^^''Siai.as^^ 

•-'N-ewv (components of the seventh embodiment which are the same 
as those of the sixth embodiment will - be denoted wicfT the 
same reference numerals, and description thereof omitte^, 
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^^1' V . 

except for partial/ modif leertroTTS . 

/ 

As Fig. 13 illustrates, the automatic transmission 
de^itse - 1? of the imil-rrmntir trp i n^ - ^ - " ^"' --^ .^. ta ,,.„u^^o4^grh^ *i»^-g i- n 1- h rw 
seventh embodiment ^.J^ a modif i a'mLJjQ i rua i u i f 'feh i c configuration of 
the planetary gear PR €rft€l the clutch C2 and the clutch C3, 
compared to that * the automatic transmission ^vio -e le of 
t>utomQtie tranomi ' ooion, o f the sixth embodiment (see Fig. 

The clutch C2 and the clutch C3 io G oafigurod -- on the 
iip^esrifee side of the"^ planetary gear unit^^PU (right side of 
diagram) jpf' the ^planetary gear^FR within ^fefeis- automatic 
transmission I7. The inner circumf ere»€fe--8*^ of %^ 4. 

front^^^^g^ of the drumjP'Bir^^^^dnjiefot^ 25 of this clutch C3 is 
splined to the friction plate-^73, and Lho mnc -g. i^r^^ 
....eTKr^ friction plat^^:gJJ^^splined to 

the hub unit 26. The druii^r'tte^i^'-fffe^ 25 is connected to 
the input shaft 2, and the hub unit 2 6 is connected to the 
sun gear SI of the'^planetary gear'^PR. /TtrrCfTet7 f^e clutch 
C2 comprising a e^ (L p re s t s ure- servo 12, ^ friqtion plate 



12, ^ friction plat^ T2, 
and /ac^^d 



a drum^^>^^-d-«^dtt^j|^ 23, and a hub unit 24^is etsfnTrgtrs^'e^sUea 
'~rb»e*"lnr fei. ''' Lj ' ie^^ ^^i d ^ of the above mer mrtDfte^ clutch 

C3, that is to say, '^is enclosed within the huh unit 26. 

On the other hand, err'ti^e- ^'tje^^ I'C d ■ ' s i de of 

the'^planetary gear^^PR is' o orrHrgwod a multi-disc brake Bl 



that comprises m 



»-^i f r prvis s iare servo 14 and ^ friction plate^ 
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74. 'Jihe side plate of the carrier CRl of this planetary 
gear^PR is fixedVand supported by the case 3. Further, the 
ring gear Rl is connected to^^the^ transmi^tting member 30, and 
the friction plat^ 74 of the brake Bl splined to the 
outer circumf erenOQ" isl^k? of this transmitting member 30^ ^aftd 

The operations of the automatic transmission /^5^^ffir<|jgp 1?/ 
^^a*s-e4-^Fr--tiT:B--ai^ are similar to those or the 

third embodiment (see Fig. 6 and Fig. 7), and accordingly 
description thereof will be omitted\ 



yoi&y - Q e c o r d lng-J^ the automatic ^ 
I7 -£^eia:t*i:ig---±-o--*fcK'e--p-r^e^©i^^ 



transmission d CTf i *< :> c 
due to the^planetary gear^^PR and the clutch C2 being 
■■■^ecmfig i i ^^ ^on one side i»iictbe^.>a^al" dii?cotrion of the 
planetary gear unit PU, and the clutch CI being oonf - igui ;&d 
on the other side in . th e- «3 i 4 ' a . iL da gas ^i^io fi of theVplanetary 

^€c(m4 'i?'''^ ^^r^ 

gear unit PU, thel^planetary gear PR and thevplanetary gear j. — 

unit PU can be oonfigurod- closely together, V'compared to -t*©' 
-iScEfee wherein for example^ two clutches CI and C2 are 
■^i rf l y irrfed iia> between theVplanetary gear^PR and'^planetary 
gear unit PU, and the ti^ansmitting member 30 .-^cTf 
transmitvfesrrg reduced^rotation can be^relatively shortefted-. 
'■B y do i n g— e^, the automatic transmission can be made more 
compact and more lightweight. Further, because the inertia 
:orce inertid^ can be reduced, controllability of 
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the automatic transmission can be increased, and the 
occurrence of speed change shock can be reduced. Further, 
compared to the case wherein thrge clutches CI, C2, C3 are 
-^ij^figTrred- on one side of the^planetary gear unit PU, the 



oil lines (for example, 2a, 2b, 91, 92, 93) that supply the 

<^^^^^^^^slu^ servos 11, 12, and 13 of these clutches CI, C2, 

C3 can be^\ ^nst ructed/ easil^, a»*-the manufacturing process 

c^n he, f^ec/jced 

can be simplif ied^and the cosl^ ^rnrogh^fe^^ 

Further, since the ^^J^p Sl-s-B^ servos 11 and 12 are 
fie^ vi-dod on the input sha#t---27---T5ne^^^ of seal rings 81 and 
82^5-©ai (tThe easel) and ^supply- oil to the oil lines 2a and 2b 
provided within input shaft 2, and therefore oil can be 
supplied to the oil chambe]?^of servos 11 and 12 

without providing seal rings between, for example, the 

input shaft 2 and the o >l pr^o^ u ^ servos 11 and 12fcw^ 
Further, the ®-iJ^l.^pa?es-S't»e servo 13 can^supp]^ oil from the 

e * 

boss urfft 3a extended fr om the case 3, "^without passing 
through other j»^5test-fTrr--e»affl^^ -and therefore jsa^f supply ^*A<\ 
-crarl^by providing one set of seal rings 80. Therefore, ®rf 
''^^^ — 5a^H4ie.-^ppli^d^s^.i^^ r inlp^l , 

'■crnd sliding resistance from the seal rings can be minimized, 
and Jfefee3?e#^*2sg==^l?« efficiency of the automatic transmission 
can be improved. . i 

Further, since the counter gear 5 is eeft^4gu jge<i^ . i n . -fe fae^ 



axial/cyrgostj:Qfi between the^planetary gear unit PU and theJ^<ap^c/ 
planetary gearVpR, the counter gear 5 can be *ctmp&i.€p«^ed in 
approximately the |center<S?i^^^b^ axial!!\ di'^e^s^ioB) of the 
automatic transmission. - F o r e xa mp lG ^ v#hcn -tTie a-^ to m at -jbe^' 
-^fe-ge^F^^ffljrsa^^rrTr o - moojnt r cd on tho -^ uohiole y enlarggrRg- toward^ 
e r iH " dii 'i 5ct i" i " on ' 0 -#-^fcb^e--aj44g — 4^La-£^=r icular -j>y---jrfi the rear 

when the input side fro ift. the drive source is the 
front ••^beectrtoft) >e an b e pro v ontis- gK because the counter gear 5 
is mounted tn miTtTti the drive wheel transmission device. 
Because of this, particularly in the case of FF vehicle, 

interference t%w^d the front wheels is reduced, the* 
mountability on a vehicle es»H&e improved, o uch a& ^ t -her 
steering angle b oin - g - greatly increased, f - or ■ oKamplp -r 

Srcfefeeis ^]^e clutch CI x io ' a--olutoh v/hich engages at the 
relatively slow to medium speed^' i>e ' V ' cl(> > of first speed 
forward, second speed forward, third speed forward, and 



fourth speed forward, and therefore when H:hi ^ clutch CI is 
released at the relatively high speed Jh ^: uiilji of fifth speed 
forward, sixth speed forward, or first speed reverse, 
particula];^ the hub unit 22 that connects ttrite- clutch CI 
and the sun gear S2 rotates at a relatively high ^evoiuti^ 
or ^volvoc in reverse (see Fig. 7) . On the other hand, ^ 
A fifth speed forward^^ first speed reverse the * 
transmitting member 30 i roducoo rotatareti'^speed, and act::^ 
sixth speed forward the transmitting member 30 can^ engage, 



- 78 - 

^.^^Qsi difference in 2?e-^?^©.±iTt::ir??ns the hub unit 22 and 
the transmitting member 30^-c a4ii uu'uw . However, because fefe#s^ 
clutch CI is located on the oppocit - O ' side of the^planetary 
gearVE^ via ^he^planetary gear unit the hub unit 22 and 

the transmitting member. 30 can be e oncE - igu ^ed apart from one 
another. In comparison with^ ^o-capo wherein, for example, 
these members are in contact due to a multi-axial 
configuration, decreased efficiency of the automatic 
transmission resulting, from friction and so forth from the 
relative rotation of th o oo U!»it0 ' can be prevented. 

— F u rt - h e»^ — a ^n ' the '■ event that the clutch C3 ''-ars" placed 



:e^^rotati^/must enqaq^ and disengage;^ and fker^^ar-^ Mofjf 



between 

:he reduced *^rotation) ^ ^ ^ ^ , . 

byuometj relatively larger, -bttt by placing^^between the input 

shaft 2 and the sun gear SI, the engaging and disengaging of 



the rotatipn^of the input shaft 2 £iiomyUi±L > clutch C3 e auaey 
V the reduced rotation outp^trb from the ring gear Rl of the^<s<2^^G^ 
planetary gearV^PR fe^y b(i ciiyayLid and dliS'Shc^aytid, and the 
clutch C3 Qan— bo^ .. ma 4n mor n , j7ompa - Qtjjt; and ;fej!»er r'Gr& o3 ?cr the 
automatic transmission^can be made more compact. 

Further, the automatic transmission . dovre e I7 according 



to the prooont embodiment is -^■"^^^n eitHb ^iaig a!^^ 1 1 ' m ' I ■ i4€uL,„ij» 
directly coupled fourth speed forward. Therefore, ^ 
fifth speed forward and sixth speed forward, the gear ratio 
can be opjeQi ' "f i od to a high ratio, and particularly when 
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— mounted on n,vphir?1-ty; — in" Lh c cv-r'nt -. t~hftt the vehicle is 
running at a high speed, the engine £ovolution : 3 can be 
lowered, apEP'tiirirsy^xy^^ tu Lhu ' qul u LiAUiUfer u £ the 



vehicle while i S unnint^ at ^a high speed. L / 

wK eft a clutch -uonf igu^od- ia between the 
planetary gear PR and theVplanetary gear unit PU^ f or example, 
. the length of the linking member (g^ ai ' t i oulcirly - the 
transmitting member) that links the^ planetary gear^PR and 
theVplanetary gear unit PU fereg^offt oo ^Qngcr-in -tha axialy/ ^(onY^i 
diie c ! ! !' i' W i ^ * and because this lii ' ikii ' i g member «— *Tr* ^ 
transmit^^arrtg the reduced^^rotation, the thickness of the unit 
must be increased so as to withstand— W«rs, and therefore the 



weight «rf-«> increase^. Therefore an object of the present 
invention is to provide an automatic transmission fe^wttrprarr 
nhmrtrrr the distance between the speed reduc-^-roiT^planetary 
gearV^nd the*^planetary gear unit, and PQ^*a e& — fcho - . in c rcdbid i n 
^ weightvV TAc^- ^1^^^^^ 

Jith the prQoon ^ embodiment, in particular, the clutch 

/ac.^'feJI ... 

C2 is (^'jLa p -o co d on the-' oppooitQ side in thG ■ a ' X ' Ojal direction 

jT^co pie. ^yr^ f/y f/f^^^fk ^^^f r U 

of theVplanetary gear unit jygT f - gomV thd^ planetary gear 
and therefore, prc^viding a clutch between theVplanetary gear 6^/1/ i 
'fiR'»-»-a'f»eH'bhig'"^ y "■■ T [ fe - a ' 3: ^- "U ' ni - tr "^ is not necessary, and the 

length of the .JJjaJciag member^ ■ part> - i - e u'l c i r l y - U ' hO " t TOR ^ mittirig *' 
,sjft©Hd&ei? 30 can be made that much shorter. Therefore, 
gr inGroisViSe"^ weight of the automatic transmission as a whole 
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j can be prg3£e5£§a. 
l/\jtExqhth Embodiment^j^ 

~1tewr"'^e eighth embodimeiv^ which is a partial 
modification of the sixth embodiment^ will be describee^ with 
reference to Fig. 14. /^Tq. 14"l's^a s cneinaXtrr-erpg^^ 

Strati-Tig the automat i^'^ransmissior 
(levic^><Df an autqm'aTtTd'^'rraTfgit^^ 

/ ^- X / 

W mbodimoTit. wMw j ^mponents of the eighth embodiment which 
are the same as those of the sixth embodiment JftC b Ji' i' b& > 
denoted the same reference numerals, and description 

thereof ^^omittecf^ except for ^ r6r rX :iTd r !L ^odif ii afeA®no^ 

As Fig. 14 illustrates, the automatic transmission. 

d^pm n*<* Iq of the -^n^manl-.i r . . t^^^^TnT cqi nn... rp>1 f?1--LLUj Itj IJTf T" 

eighth embodiment *e--g--nwa$^fc^ configuration of . 

the clutch C2, ««d!:rfeir:fe±iEE2te^^ brake B3 instead of 



a clutch C3, and enables the carrier CRl of planetary gear 

ujktcL g^Stuh^ J, 5^/- Sr^l^ ^^^^ 
PR to be fixed by the brake B3, af&-^.©Qi)afi arQd ■ w - >th tha - te of the 

automatic transmission devi i oo Is e.f . tho - ' Qutomat - i - e 

- ^ t r tPongmAooioTt of the first embodiment ^^^^ ^m^oA^i^^^ 
Within the automatic transmission - dovi^ leS the brake 
B3 is ©©4*#9-gOTe* on ther planetary gear^P^i^ ^^w fe' he Yopposite 
(right side on the diagram) --^-jeefl* the planetary gear unit PU. 

— aiiie4;^rake 33 comprises ^af R^ - oM ■ p - roG^u . ro servo 16,^ friction 
plat^76, and a hub unit 33. -*ea¥eBST7^'"}he clutch C2, 
comprisic^ -an... o{l1''-*P'I?'Q-o-ouj:o servo 12,^^ friction plate 72, a 
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drum^W3li^gpid^(m^^^ 23, and a hub unit 24, ^is o^^r^^^^'ets^^^i^r'-^^ 
Lhu '^ iiuiei ■ cinJumleibtiAmiJ ' 5idc" of above mGfitJ.onod brake B3, u^- 

■■ that io to oQy; »" io onGloocd within the hub unit 33. The hub 
unit 33 of Wwrs brake B3 is connected to side plate of 

,OTir 7iiin the carrier CRl, and theV^side plate of the -e^fefee^ 

^oide-of, thi-c carrier CRl isV supported by the input shaft 2^ 



-apS^-t^^-^feernc-apofe^ Further, the sun gear SI 

is connected to the input shaft 2 via the drumjj^^j,0^^eitt''rtef^^ 
24 of the clutch C2 . - ft - lDO yTl^he friction plate^74 of the 
brake Bl^,^a-sr splined «wifeii the outer circumf ereng o- oxd^ of the 
ring gear Rl, and this ring gear Rl is connected the 
transmitting member 3 O^^.^^-^pid^'-^jS-'*''^^ the sun gear S3 ^ 

r vi . a thW trnn'^mTtt-rT l ^J m^inh^^ 

The operations of the automatic transmission -deactGe 1%^ 
- based on the - abov - c c o not met i nn^i are similar to those of the 

fourth embodiment (see Fig. 9 and Fig. 10), and accordingly 

^^/^ AiStrlg 
description thereof will^be eiiiiL"Lwi. 

w^-s--d€ ^Tl ' bHd ^'al3nv^^ ts'e ' the automatic 

of eijlTL t»9cl//^^€ ^ J 

transmission device Is rolating t-o the p-KQ^p^ni- i nYpptJ ug^Y^ y 

due to theVpianetary gear' PR and the clutch C2 being 
configured on one side i- h n nvi ■ - >r^-:|^ ;isflLgU: yTP of the^/r*^/^ 
planetary gear unit PU, and the clutch CI being can - f igur>€id 
on the V q . Oicp / side i n the Qjg ' a rair ^ir . Qc . ti o n of theV^planetary 
gear unit PU, theVplanetary gear^PR and thefplanetary gear 
unit PU can be - e o i ' iLlgt r j s^d closely together ,Vcompared to the 
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^jses^ wherein, for exampl^ two clutches CI and C2 are 
goafig j ^rGQ i fr between ^beM^ planetary gear ^ DR and plano fe st ^ 
t)edi - unj r't:> -P - l 5, and the transmitting member 30 fcrr . 

jL3:;a4^ m i t; ' ting roduood gg i tatio ft. can be relatively shorteasS. 

By doing so, the automatic transmission can be made more 
compact and more lightweight. Further, because the inertia 
[fforce ^^nerti^ gan^' - b e reduced, the controllability of 
the automatic transmission , can be increased, and the 
occurrence of speed change shock san be reduced. 



Further, since the o j^^r^i^co servos 11 and 12 are 

provided on the input shaft 2, the seal rings 81 and 82 free** 

To <:4>nne<t of h>eTuJ^^^ 

. ^e-GQ&Q 3 an d supply^oil ^fe<r*^the oil lines 2a and 2b 

provided within input shaft 2^, and therefore oil can be 



//c 



supplied to the oil chamber^of . oal procoiaTC 



g' Oia - rc servos 11 and 12 



without providing the seal rings between, for example, the 
input shaft 2 and the c»djl prcaJt lT'e servos 11 and 12. 
There fore , ^^^.o^js^ea^ry^be^^s^o^pp^ o oA. 

rln g s P 1 ■ ^ i^4^^'ow%fe»«>^ ^ 

■a**d sliding resistance from seal rings can be, minimized, 

and fchoro-foig-e the efficiency of the automatic transmission 
can be improved. / 

Further, since the counter gear 5 is e onfigur^d An -^-^Hrcr 
axialy dl-rGGt jr or i between the^planetary gear unit PU and the -" 
pl'aiJ\ j' L ' aiy " "<jj < iU ' ji ' ■ ' PR , the counter gear 5 oan be configured in 
approximately the^center.^a^ig^S' axialV dJ rQCt. i on of the 



automatic transmission. e^ afflp jre , wh e n - ■ t- h e-— aia -'L cnna i: i 

fejg^aftsm^a^j^Pf^^ enlarging towarcj// 

onc ' diiLuLioii uf Llie aiidiG (pajybdiOulcHfly - i^^ - the rear 

disa-e-fei^^hen the input side ^OTi^ he drive source is the 
front di^a^^fei^) caia^-fa a pj: o v o r ybetybecause the counter gear 5 
is mounted to mo - t^ofa the drive wheel transmission device. 



Because of this, particularly in the case of FF vehicle, 

interference the front wheels is reduced, -awd^-'Llie'" 

mountability on^ vehicle cfljo-Jie improved, ouoh '- o - o - the 

is ^ 

steering angle h£wi<nig greatly increased^ lor eAtttttpit!'. 

Further, the clutch CI -ar9>>^^.1 1 1 1 ch, inrh i. f»h engages at the 
relatively slow to medium speed ^ l wclr? of first speed 
forward, second speed forward, third speed forward, and 
fourth speed forward, and therefore when this clutch CI is 
released at the relatively high speed levels of fifth speed 
forward, sixth speed forward, or first speed reverse, 
p n r tl ml nrl y f hr hub unit 22 that connects this clutch CI 
and the sun gear S2 rotates at a relatively high 3?ew±Thfe*en 
or aHQ ' VoJiMViQ >g in reverse (see Fig. 10) . On the other hand, 

fifth speed forwardor fd^st speed reverse the 
transmitting member 30^ reduceg ' sw i t r afeion speed, and ah b - a r- 
sixth speed forward the transmitting member 30 may be fixed 
in some cases, andVdif f erence in ■ r . cwolutg TJrrs^ between the hub 
unit 22 and the transmitting member 30 can ocgwf . However, 
because 4}hi-g clutch CI is located on the oppooi - ^o side of 
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the 



the^planetary gear^., PfW4 ^ the^planetary gear unit JP€, 
hub unit 22 and the transmitting member 30 can be g o nM^uj&g 
apart from one another. In comparison with ^ h© ctwe wherein, 
for example, these members are in contact due to a multi- 
axial configuration, .4©e^ea-s-e4 efficiency of the automatic 
transmission resulting from friction and so forth from the 
relative rotation of those units can be prevented. 

Further, because the reduced^rotation output to the ^\r^i 
planetary gear unit PU from the ^planetary gear^^PR is -i ftado - to 



engaged and disengaged by the brake B3, the number of 
parts (for example drum-shaped members and so forth) can be 
reduced as compared to 'b' he* ' "e Q' 3 ' G ''* whO ' !E ' 0 ' i? fi?r^^ 

clutch C3 ±3 p rovided . Further, the brake B3 can oonf iguro - 
. ■i -gn oil ' "line directly from the case 3, and therefore the 

configuration of the oil line can be simplified as compared 

•'■^^■■'*fefee'''*eg5^g*-^^ G i ny y& ey^eg ramp . l O y a clutch C3^ ic pr . cividc T±r 

Further, the automatic transmission-etevree la according 

to the p ' igooe i Y t embodiment is Q«^^@3^s ^i±ai±s : a^ vrT T fe - ^ h h ri .L j r ?s> 



directly coupled ^ fourth speed forward. Therefore, ^i^J^ 
fifth speed forward and sixth speed forward, the gear ratio 
can be gpooif j r?d"H*o a high ratio, and particularly when 

^^■''^ oniint- Qd' Q n ..i.a i ^r oja a -g lo/ ■■ in" the ovents - that the vehicle is 

running at a hi^h speed, the engine iFOvolut ^ LLona - can be 
lowered, ^e^d^-«ifefe#9--e€^fe*ib4ii.fc.^^ 
vehicle wfo - ilo rurw&au;ig''at a high speed. 
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v i yKcn a clutch is wiiflyuicd in between the y%r^( ^ttOJ^^^^^ 

S 

;fea.gy.>.. g^ - ia- ' Pr^ - Qnf» '" the planetary gear unit PU for ■exampte, 



the length of the linking jnombor (pQrt ' i - ciit i UfcJilifi I j h n^ 

transmitting memberj that links the t^aanctQiay ' gcQg d - r and S<^<^^ 

planetary gear uni^ PU );^Bsim3^-''-^^'^^^ axiaJ^ ^U^^WHcf 

and since this <4riTriei-i=i^ member M-rfS* transmitto.iiy 
the reduced^rotation, 4fee thickness of ■■ t ' he "''' mQitd»G rp must be 
increased so as to withstand^'^'^iwrs',^ therefore the weight 



3 also increase^t- Therefore^an object of the present * 

invention is to provide an automatic transmission ^ ' hcrb ca n 

Ins 

gjMij:;[^tt@^ the distance between the speed reduc*ifefir^planetary 
gearVand the^planetary gear unitr^^ Q - R € U-:& e d t rcbi ' L lfu ^t ;«.e-s^e.a.g.e--^3>J»-^ 
ight^^T^ere^ r^Jc/cA^i 

^i^'i:€fr-i3jpte^'^@^^ eml 



we: 

^e^^-^i^f^^' embodiment, in particular, the clutch 



C2 is disposed on tJa*a«^P'P'0'9'*^ side i^ '-'- tho^ a ffgfte^«»d gi ' a ? Ci'e^ ' OTi " 

of the^planetary gear unit yd #*^^th.e^ planetary gear^Ji^, 
and therefore, provi4ifi€^ a clutch between the planetary geart>'^'/^ 
PR ^ ^d^j: ^^.--j^T7^ TjH=^..»^^ nn is not necessary, and the 

length of the ^Aay^teg-'TTrgmb u '.^^y ^p arfeA^agfe^s^ the transmitting 
member 30 can be made that much shorter. Therefore, 33 
jLn ox o g- o ejsM ft' weight of the automatic transmission as a whole 
b p^ '^rrnT ^^ 
A^Ninth Embodiment^ 

" D u lov^ >y ^ ^e ninth embodiment, which is a partial 
modification of the first embodiment, will^be describe<^^^;^ 
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with reference to Fig. 15. ^ig. fS is a ^s^ema Li:S''''cros s 

»& gtion - al - diayiam illu^ fe^atjng the automatic transmission 

levice of an autQjfta^1>i:e----fej5:aii3ift^ t o'- thb! i tj rft^ 

jmbodimox Lt^ Nowf r <^mponents of the ninth embodiment which 

are the same as those of the first embodiment 'U-b e 

denoted " |^ the same reference numerals, and description 

thereof . omitted, except for partial modifications. 

As Fig. 15 illustrates, the automatic transmission 

^e<^!*fee I9 of the automatic transmission rxi^ting 4so the 

ninth embodiment cio.nfiguirc'J clutch C2. on one- oidc in the 

axiaJi^c^jr^ G t- j i- Qn ' whcrcm the planetary gear L"'it«u-I LhJ 

j)la»«e:ta^ey*-g^e-ir^ and oonf ig - uroo the 

clutch CI and the counter gear 5 on the a^tear side ^ the ^irst fl^^^'t^^^^'^ 

/^Tf axia3p^ di44 -er tion/" ' thot j rS -to — eey< ^ j^ ffee^h ajag uDO'fthe location^* 

of the clutch CI and the clutch CZ, and further, the j^St Pi^nJ Jhc 

V planetary gear^PR, the clutch C3, and the brake Bl . 

•/A^ pas:pa^ are ft^i/^rjed 

— ao« > &bgU"3gGd .ii Qn the ■ ©pp^oSito .. g . i d e ' of the counter gear 5 oS the 

■ j u kLan oL aj L'' y y n iai uiii L " "ri> r as compared to fcJiit the automatic 

transmission diiUNYice li <w6 tj j ^TQ «i "aut ' omu 'l ii u - ' t*r^ of the 

first embodiment (see Fig. 1) . /7foJ^t7e.W 

Within the automatic transmission ^d gnn?GO l9,^on the 
iabovQr-Tue«rfej=^f^e^ input shaft 2 is confii g n rnri a multi-disc 
clutch CI, which comprises ..aia^.-efffce:Efis3«we servo 11, 



friction plate?^71, a drum ahape - d " mcmbor 31 that fcjTmj a 
clutch drurir, and a hub unit 22 j r ileed to a sun gear S2 on the 
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^ inner eir t yrnn -^ e^rcH^ ee side. 



! siae. J 
r of this Qtt=g^gSSaSP3?e 



The oil chamber of this ott^rgSSaSRee servo 11 is 
connected to,,^ oil line 2a which io - f ^ rmod ^j^ ^ho <rb - c nrer^ 
jftef^ tio n- Qd -' in^ i3-fe— L ' ■ e ^ ^ -d"*-^^ Hire- ' 2a ia - pj^vi r ded 

--At ong ^ onc-e -d yg ' c r& -fe*» e - Ldb e - S - v - cnti is connected to the oil ^ 
line 91 of the boss un±e 3a^ which > s>-p-gQAMf4 od o ^a the input 
shaft 2 i - n....Q - alooj^i - e rrfcirm . FwsHs Ja ^rv thi r s ^il line SI 
connected-- to oil pressure control unit, not illustrated. 
In other words, since the above-mentioned oi^ - prossm re servo 
11 is o oYifag ^^HPed on input shaft 2, •aaa oil from the oil 

pressure control unit.rr'r;^fe---arWH2^^ the oil chamber 

of the oil pressure servo 11 is -&e«#a:gi«:s;4> simply by 
providing one set of seal rings 81 to ooqI between the boss 

ts^^es^ 3a Q^s^fcg:r^aBfcs«3=s3^ and the input shaft 2. 

The ate^iV'eg^Q n t'arg^^gc^ input shaft 2 is connected to the 
^m^^^^ i ^ ^ ^^ ^ ^ss^ drum-«teptad«jmSBS2®® 21^ a nd - ^tt -^dr^ inner 



,jci»ft# igured the friction plate7'71 of the clutch CI which -- rs - 

splined^ a - nd - is oonnoctod who -3* cxn the- j.nnor- -- 
rnnff ^iTT^"^ ^ ^^.r^ . a n - n i ^ .n. £ ^^^p frlctlon plate^Vl of this clutch 
CI ^^;;^splined to the hubunit ll^^-^J^-^^^^X-r^^ 



is connected to the a ' fevV ' C " mG ^ %qi?OTTS a sun gear S2. 



>^ On-thG other hand^ V9»n the other side of the input shaft 
2 (left^in diagram) is oonf igurod a multi-disc clutch C2 
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that has an /oil puroso -ttne- servo 12, friction plate 72, a 
Chp uiu " '^^h a p' F d' m ' mt ' i Uli' i " " g ^LUat f orniffi a clutch driiS; '^a hub unit 
24 linked to a carrier CR2. On the outer circumference side 
is e©^*fesga*»©d. a multi-disc clutch C3 that comprises an oil 
pressure servo 13, a friction plate 73, and aV'drum wssi^ 25 g 
^1~haf^ 4^gvyj]i^^^g!j..«±.<^ Further, ^on the outer 

seaside of • the^dr.um.^j&fea^gd2jji^^ is i L 

i multi-disc brake Bl that comprises onj^i - 3 r 



circumf eren' 

a multi-disc brake Bl that comp 



servo 14 and^ friction plat^74 
The oil chamber of fetH=^QLiJr pfrooovrPr? servo 12 is 
connected to an oil line 2b which is formed on the^^^^^iiosce-^ 
^coR'^feigm^d input shaft 2, and this oil line 2b i^prtmrdT^ 
w-ai'efjg^tti'e--edgB'*^^ 



.^-^afe-^o^nrhe— afee^e-^err^^ is connected 

to the oil line 93 of the hoss<^st 3b which is - pr - o j^ ^e ^ ^ r-^iv . 
the input shaft 2^ i^js^^^stees^e^ Therefore, 2fc» oil iifee . 

from the oil pressure control unit^/^-^&D^sr-ii^^ to the 

oil chamber of the ' ® ' i4 prorg&ure servo 12 is eono t ' i? t i <j [ Tea '" D n 

the ^a^«^*^mo ,ia-tL^,r^^ ^fij ■ n i^ly' i p r .< ^.j:Li:k, r.(ir"- n H ' TW0" HA, simply by 

providing one set of seal rings 82 Vm^ij UiiS'l between the boss 
-is^it 3a ^&£m\ Ijha ogojar-'Sr and the input shaft 2. 



Further, the oil chamber of the abe^tre'^m enticmgd ' 
P ' f u :):iui ' e servo 13 is connected to an oil line 94^^;04^ the ' 

n m O'n t A -n n r d boss u»44 3b, aad thio oil line 94 is 

connected to^^^roil pressure control unit, ^^fej^-^-l J pU & fer a t cyd -: 
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""llrg^ an u il 1lLu .u 'l Ui'UJU '/Lliidi oil pi ' eoom"G - control uni%i) ;^n:wl: 
K.ij^3Jffits4xa^ ^>di f;.». ^^ ^^ crmmb i ^TT of ■4 Th<i ii i niJ . p . gaosuro -- ^ gVO 13 

• _^J^@<u:en'St-2ruste'i$^ by^^ne set of seal rings 8 4 to^seal between 
the boss W5*t 3bg ^£ L 'li C-U c K j j^ and theMruiti^''^l>sp^ii''^^ 25. 

— giu^titeT''; — b±rc abui^''^ iiiunLianGd input shaft 2^is connected 
to the Q .bo32 : Qjm€tiTt igvn ea dT\jj^'itei^Y^^'^&''l^^xS$e^ 23 ^ the left 
side of the diagram, and jcsSt the inner circumf erenfee=SSS^ of 
this^ druicif'l^^i^ifj^^^^ 23 is ee!rf-igwret±-' t he friction plat^ 

72 of the clutch C2. which ^^s,,-G.ai ;i ah3 > © .. of o - n -g-atj in g by -bh e o±T 
'--p^ee^s^-^:W?e'*'SeTW^ 
■eef mtfu t e d^^fl^h^i^ ejnr imier - (: .± Tctii mfei?efH?er--Q4d e .' of fch - e 
^ frifrti^,n j" 1 r i t -^"^ ^ ^K-ic ^T-n^nh n> - _i i^ .^pi i n^^H to the hub 
unit 24qiri«s^EKgfe fe^X|,,^ lij[iicr2 :>^ is connected to the 

above mentioned carrier CR2. t \ 

" Puarthei" ) "^e above-mentioned ^rum>r-gh^|i©d-Th^ 25 is f^T^M^^x^ 

supported by the a l^p v -iiibirTLitjrfbid boss -wri r tr 3b sid^aps -^e 
— 4?€rb&^, and 1^ the, outer circumf eren GO- oidc of -'Hie froi rL - 
«e<^ of -t«rs^drumy4b4E^<j»ei^^ 25 is e6B£ - igure d-^bhey / 
friction plat^ 74 of the brake Bl which is -e^f^Sie-^*- (/ (J 
— ^e-te^rR-i^^fg by*^the < ^il ' p ' rc - ^ - ^e V^servo 14^ 'the-^efeeJife^=^ 
..m^^y^i^np*^ , )-> T::AJ&f^-B 1 , ^ p 1 1 n r^i4T-^^^'^^he inner circumf erenfe^/ 
Md-e of the front etige of fetw?© drumif^J^ap^i/^fiipffiJ^^ 25 is 



o(jS^ i^urld^the friction plabi 73 of the clutch C3 which is ^n4^a^4^"'^^*s^?f^ 
oapab - lo of - ongggin - g by'^the o M — p go<3 o - ur e vs e r vo 13 for the 
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Clutch C3^ Gf)li-n ^ rU J^\Ai \ S ' Im^^ 
^he friction plate 73 of this clutch ci^the ring gear Rl^i 
O'pliiicd.-' 

Further, carrier CRl ha-s a pinion Pa and a pinion Pb^ 
ond 'Miio ^nion Pb meshes with ,the atee^fie*^%@ a i t i^ono^ ring gear 
Rl^" and/^Xia^pinion Pa meshes with^^ the sun gear SI which 

connected to the input shaft 2. This carrier CRl is 
secured to the boss ^3S3£iss^ 3b ^ #y rtF h( y Hg asg::^ via a side plate, 
and this ring gear Rl is supported by a support^^ fe^ ornit 26 ^K^^'^^ 
-ssgSb the boss-*w99»fe 3b^ eo--'e**Jto-H?e*^t-fe^>' 

Further, the atee-%?^.^iu l l-liTl u 1 1 c d d.^x^^^^'^^/^^^is^f^ 25 
is connected^a linking member 30 that transmits ^Hte rotation 
of the ring gear Rl^when the clutch C3 is engaged, -^aad 
■■ furl ih e ' r. to the 0 ' thQ ' r '>"i O a> €i@ - oi&HriiiS ' Li aujit^ ^ 

jconnootod the sun gear S3 of the above-mentioned^planetary 
gear unit PU. 

The operations^of the automatic transmission .-ddwee Ig/^ 
•-^t^^Q^^Lo^^^^ C ' l ucL ' LlUft T are similar to those of the 

first embodiment (see Fiq, 2 and Fig. 3), and accordingly 
description thereof will^be om ' ifttisd'i 

As described above, i a oo e i d - i - ng ^- tTy the automatic^ 
transmission ^i-e^i*©©* I9 £^eiQ^ffi*H^«»4ie--«'S^e-^^ 
due te > the^planetary geair PR and the clutch C2 *fe«-^?§- 

configured on one side i-14-iLrl'i'u— ^-x-ia-l dlTO'U Li-on of the ^ t 

V planetary gear unit PU, and the clutch CI btimtg- i gu - ire d^ 



4 
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on the^e-fe+te^ side *Tr-trh'e--a4««a--€l« of the^planetary 

gear unit PU, theVplanetary gearVpR and theVplanetary gear 

unit PU can be -eofrfigw^ed closely together, as compared to 

J&h^B^'&srs^ wherein, for example, two clutche^ CI and C2 are 

eor r f i g^a."Gd in > between the planetary gear^ PR and -pAdf^e-Laxi^ 

"■gg^ inanit - PU, and the transmitting member 30 for 

transmitting*^reduce'd^rotation can be^relatively shorte«edr. 

^■By^ QOin - g oo , the automatic transmission can be made more 

compact and more lightweight. Further, because the inertia 

:orce-^\i^nerti^ can be reduced, *the controllability of 

the automatic transmission can be increased, and the 

occurrence of speed change shock can be reduced. Further, 

compared to the case wherein three clutches CI, C2, C3 are 

g ^r^figurc d- on one side of the planetary gear unit PU, the 

oil lines (for example, 2a, 2b, 91, 93, 94) that supply the 

^oiJ.^ pre3 - 3 t ar e> servos 11, 12, and 13 of these clutches CI, C2, 

rno'^<^ . 

C3 can be^jSonstructddi'^easil:^, ' Qnd> the manuf acturyig process 

can be simplified and the costs b roug ht -- d own . 

Further, since the oal prooouTO servos 11 and 12 are 

.p^?o^Hrde^ on the input shaft 2, one set of seal rings 81 and 

82^sealAthe case 3 and supply oil to tho oil lines 2a and 2b 

provided within input shaft 2^ dft^f heref ore. oil can be 



IT of eil p;ffe55ure - s 



supplied to the oil chamber^ of eil p)?€5^5ure -'s^vos 11 and 12 



without providing ""U4fer seal rings between, for example, the 
input shaft 2 and the ^-^^j^ea gkLioooure servos 11 and 12. 



Further^ the p rcj>^ure ' servo 13 can^' ^pp - Ly oil from the 

boss WW* Sa'^extende^f rom the case 3,v^without passing 



through other jser 



& art 5- fe - g - o^ t amp l e ^ and therefore can^suppi^ 



oil by providing one set of seal rings 80. Therefore/^oil ^^^fy^ 
can be o uppl - a.cd simply by providing one set of seal rings 81 
and 82, 8y^ac?i\foj^ 'the oil pressure servos 11, 12, and 13, 
u^md sliding resistance from the seal rings can be minimized, 
and therefore the efficiency of the automatic transmission 
can be improved. ^ i ^ ^> T ^ . ^ 

la<^^%cJ ^^uKy ^'"^f^d 

Further, because the clutch C2 is « i )Trf i ' g ' wrod '- ©n ' - tHics rg^ 
inner cirGumtu^ronco oido of the clutch C3, the clutch C3, 
which must ^itinsmiL a reLatively large torque in ^ ordcu: t o 
transmits tne reduced^rotation, can be oonf igurod^n the 
outer circumference cido , and*^this clutch C3 and the oil 
pressure servo 13 thereof can have an increased diameter. 

^articula^^ the pressure area of the oil chamber of the oil 
pressure servo 13 can be enlarged, and the ti^apaui t ? " ocqaab li a 

^ torque transmie*iK»*^f this clutch C3 can be increased. 

By 'Oo nMq^rU^ the c lutch C2 *^^ifi^ea*i have a smaller 



scapacity^J©^ torque transmis«S<5n\ e ompa - rod - to the clutch C3, 
the automatic transmission can be made more compact. 

Further, the clutch CI jjLJ^ '^ engages at the 
relatively slow to medium speec^±rvn1 n of first speed 
forward, second speed forward, third speed forward, and 
fourth speed forward, and therefore when this clutch CI is 
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released at the relatively high speed levels of fifth speed 
forward, sixth speed forward, or first speed reverse, 
pgCp€l:€33l5af*y the hub unit. 22 that connects J:teirS* clutch CI 



^^^.^.ftd^the sun gear S2 rotates at a relatively high pevulu'ti-e-ii 
or revolves in reverse (see Fig. 3). On the other \ies\<di , f ^ 
tjfe fifth speed forward first speed reverse the ^ 
transmitting member 30^reduceaf rotation speed, and^-aJJ^S" 
sixth speed forward the transmitting member 30 may be fixed 
in some cases, and dj>££ o- !rig r rcQ ' i tu^a^etfo luLl^a ^ no bo-tvjoGn the hub 
unit 22 the transmitting member 30/ &aia-^LCGOTs^ However, 

because this clutch CI is located on the iti pperoite i Q side of 
theVplanetary gear^NPfT -wsa-'the. planetary gear unit the . 

hub unit 22 and the transmitting member 30 can be oonfigucod - 
apart from one another. In comparison wi L h Lhe r^ oaBO wherein, 
for example, these members are in contact due to a multi- 
axial configuration, '^decrease^^ef f iciency of the automatic 
transmission resulting from friction and so forth from the 
relative rotation of those units can be prevented. 

Further, the automatic transmission--€lev!rc?e I9 ^^-C'^trrd4rn^ 

Jae^ the -pro&e rrb- embodiment '*fre*'*^a«JL3 ^iumi3 5l ' nii * Lte\;iue lhi > t is 
directly coupled^ fourth speed forward. Therefore, ^/ 
fifth speed forward and sixth speed forward, the gear ratio 
can be cpooi-fiod t-^ a high ratio, and particularly when 

■^jftot iii ' L u thTrii a vcUiLjlc; 111 L ' bc '- gvGnt that the vehicle is 
running at a high speed, the engine rov i SLLu t ions can be 
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lowered, -en d Lliib ^- uUiiL i I ' D ' uLeb — fe-G.~Jit Le quietr ie ^ o ^f the 
vehicle wlwrie' runntl^'fat a high speed. 

.■»ew7->»-:tba''' d 'ii fi ' k^ nq mombo - g -'.U-ift^ p a i" t i c u 1 q ^he transmitting 
memberj -■^^e*3^-<Cbscfcb?^ gear*^PR and the^planetary 

gear unit PU requires rigidity to withstand the reduced 
speed torque -^fcha-fe-^j^s^-iftptrt:. For example, ^ am tho-carge or 
conf igur-jrrrg- a clutch that engages at a slow to medium speed 

a clutch that engages and disengages ^reduced ^ro La Lxoi«» on 
the inner circumference ^side of the linking member^g^-^lte^ 
■ -elute ? h ' e& must have a large capacityKtheref ore a*- **fc/,//'^^^^ 

to ^ 



-t grpprc»pria - tG diameter'^ correspond'^^Jwr^this capacity^ . , 

■ fc r Grcomoc .. nooGooaryi Therefore, in the event that the JptftfeMtg ^ 

Lc^s^^ r^^f^'i^A/ (?i/fu/^t^<^/ 

V jQ^Qigj^^^Q^,^'^^ pQS '^s— OR" ' tho "G^utpgr oiroimf nr n nnp' 

of this type of clutch, ^^^€ven largerN^amete^/than the ^^r«M*4"^**^ 



necessary diameter ffle^^e^'^ m a alv^ . il^'^tJa ®^^^ 
rrrTmniir y-j n nd thr nim^t^T ^m f^ii^UiTre mnnt of thp 1i-fiking 

transmission as a whole beee mes yi ' eaLUg - ih IjKo ■'■dTTeG^OrOR---^^-- 
wferh^ diameter . Therefore an object of the present embodiment 
is to reduce the a©fri?snyf ^c ii ra i 1i i ^ g ' ^^thq diameter jnceraugtfimmit:? ! 
and^'^provide a^compact automatic transmission. 



According to the present embodiment, all olutchoc e^TT 

t^ f^ ^onf .i. Q'n' 1 ..ii ■ I i^nifl- o»imrrg-ir^ the diameter ^ meaamrcment of 

the 3 r ±nMn g|^ member^: by configurfrfg - a clutch C2 with a small 
capacity on the- link r ing rngmfoyji ' , pmi' Llciy Inrl . y ^on;TtrtTT> 3.nnoir -^ 
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rJ 

'■d^um^e^^ncfd side of the transmitting member 30. 
-jqfTenth Embodiment^ 

Now, tenth embodiment which is a partial 

modification of the ninth embodiment will'^be described^ with 
reference to Fig. 16. F±<fr"T&^T^-a--s.Q 
jg^ c Li oTi-a-1—dl-a^am...JJJjasx rating "tlije^ automatic 
ievice "pf^^ automa-=tie"--b=^ja'Sin^^ 



er 




■bod jmp^^^ (components of the tenth embodiment which 



are the same as those of the ninth embodiment vrti - ll be 



denoted -w^^ the same reference numerals, and description 
thereof^ omitted, except for^ partial modifications. 



As Fig. 16 illustrates, the automatic transmission 
-dewee lio of the awfe^fftefe*KS«-teri?QWs 

tenth embodiment jlQ a ' -m^o*dff ioation .» Qg - the configuration of 
the ^planetary gear^PR and '^the clutch c:^ vtompared to that of 
the automatic transmission dovioo -. ltj erg ^'-L4Te-*a'tt-trema'tlC 

--ir^va*Hsmi&&iefi of the first embodiment (see Fig. 15) . 

The clutch C3 is JS^&&^T^tr^ on the ©ppooitisi - side of the 

^planetary gear unit^^J' (left side of diagram/verf^ the Tl^Ji 
planetary gear^?i>R >«-feki«-.ti^^ 

-iE?ir The inner circumf erenes«5»« of JtfeS front j^d^r^ of the 
drum^|La'E£e4^^flQbf/r 25 of this clutch C3 is splined to the 
friction plntj-f?^ ^ i ind th^ i nn^r -"^t t^^WP^^- ^^ 
friction plate^Sj^e^ splined to the hub unit 26. The ^drumi^ 
^hQiprii(;1 mmrhrr 25 is connected to the input shaft 2, and the 



% 
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hub unit 26 is connected to the sun gear SI. Further, the 

clutch C2 comprising a H 3iar -p-r c - oo^j?c r servo 12, ^friction 

plat^ 72, a drumyfcJ^ap^B.-^Ft€Dft^^ 23, and a hub unit 24^ is 

locate r^Jf&f/y A^i^ahJ^ ^ 

^enfeboned clutch C3, that is to say, is e«eicrs^ within the 
hub unit 26. 

jyv \ 1 ~hi — nthrr h iinr l j the outer circumference side of 
the^planetary gear unit PU is ^ o iif f fajuicnJ a multi-disc brake 
Bl that comprises an "istKI prosguiTro- servo 14 and ^friction 
plate^74. The side plate of the carrier CRl of this ,5*e<5t^/L^ 
planetary gearVTR is fixed*^and supported by the case 3. 
Further, the ring gear Rl is connected to the transmitting 
member 30, and the friction plate^74 of the brake Bl >^ *r^£ 
splined wfeh the outer circumf eren ooggjg dg of this 
transmitting member 3Q^--atYd-^UaA.s.^'^ansm± me rrtfaelr' 3» is 

connected to the sun gear S3. 

The operations of the automatic transmission d.evie?n liOf 
"^■ baood oil the ataave co ft »lTuct4onr are similar to those of the 
third embodiment (see Fig. 6 and Fig. 7)^ and accordingly 
description thereof wilr be omit ted . 

As described above, according to the automati c . 

transmission . do-v i- ee lio : & <^ot - a - f> g^© ^ '' t ' ho^p i&e^.f?i nt ■■ i n vonCio f r , 

due to the planetary gear^ PR and the clutch C2 being 
^ J 

<\yiT£'i'g-U"]yQ<sL' on one side ■jm— fehC' - Qxial - diroctTO iTof the 



planetary gear unit PU, and the clutch CI being eonfig 



ir i Luir of the // 
being Gonfiqnrnfi ^ 
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.^Fffrn='l>g^t;^,^^ of the^planetary 

gear unit PU, the'^planetary gear'^ PR and the plancrfcory * g e e rt : " 
^ uni«t PU can be o on^igi a-red-closely together, /compared to the 
case wherein for example two clutches CI and C2 are 



-eeft^i^aa xfi d -: between the^planetary gearVPR and^planetary 
gear unit PU, and the transmitting- member 30 ,£err 
transmittal ftg» reduced^rotation can be^relatively shorte 
.ByNodi^arn^^SQy the automatic transmission can be made more 
compact and more lightweight. Further, because the inertia 
l!<£prce^..&!^^ can be reduced, the controllability of 



the automatic transmission can be increased, and the 
occurrence of speed change shock can be reduced. Further, 
compared to the case wherein three clutches- CI, C2, C3 are 
^ u j^ ' Tgui^ on one side of the planetary gear unit PU, the 
oil lines (for example, 2a, 2b, 91, 93, 94) that supply the 



oil pressure servos 11, 12, and 13 of these clutches CI, C2, 

C3 can be/constructedj^ easily, -a^S* the manufacturing process 

can be simplified and the costs brought -dovm . 

Further, since the cklI pr - eoouro servos 11 and 12 are 
/(J *^ d 

■p .rogd7(^d on the input shaft 2, one set of seal rings 81 and 
82 seal the case 3 and^supply '^il to the oil lines 2a and 2b 
provided within input shaft 2, and therefore oil can be 
supplied to the oil chamber of -eril prx^^^urn servos 11 and 12 
without providing ^;te^^seal rings between, for example, the 
input shaft 2 and the oir pircCTugQ servos 11- and 12. 




Further, the &^=fnf&w4^s^ servo 13 can'^supply '^oil from the 
boss TSiwfe SbV^extendsd from the case 3, without passing 
through other parts f o - r - ^ixampl - e ' , and therefore' js^b supply 
•oiJ-Yby providing one set of seal rings 84. Therefore, oil 
can be supplied simply by providing one set of seal rings 81 
and 82, 84 each for the o iQ.""pi."e3 0ur ( 5^ . servos 11, 12, and 13, 



sliding resistance from the seal rings can be minimized, 
and therefore the efficiency of the automatic transmission 
can be improved. 

Further, the -clutch CI iss===gF::gI 5gU4^whi ^kj h engages ^ the 
relatively slow to medium speec^Jassce^is- of first speed 
forward, second speed forward, third speed forward, and 
fourth speed forward, and therefore when this clutch CI is 
released at the relatively high speed^*easie*y of fifth speed 
forward, sixth speed forward, or first speed reverse, 
\ particulariji the hub unit 22 that connects this clutch CL 
and the sun gear S2 rotates at a relatively high jtQvo - lutj r pG T 
or ce - v Q- lvoo in reverse (see Fig. 7). On the other hand, ,.,.5*^ 
jWJfe fifth speed forward or £irst speed reverse the / . 
transmitting member SO^reducgg/ ^otatioft speed, and *fe-^ 
sixth speed forward the transmitting member 30 may be fixed 
in some cases, and^^dif f erence in jrcvblrrtions between the hub 
unit 22 and the transmitting member 30 can occur. However, 
because this clutch CI is located on the ©ppwr-fre- side of 
the "^planetary gea3y- ^ -* ^ - ^i - <a ?^rh^ planetary gear unit J^, the 
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hub unit 22 and the transmitting member 30 can be oonfjjg^rec^ 
apart from one another. In comparison with the case wherein, 
for example, these members are i^ contact due to a multi- 
axial configuration,'^decreas^^^f f iciency of the automatic 
transmission resulting from friction and so forth from the 
relative rotation of those units can be prevented. — 

Furt - hcrr ? — in the — event the clutch C3 is placed 

between the rina gear Rl and the sun gear S3^for example, 
the reduced rotation must be engaged and disengaged, as\6.<^n5<^^^^^^x 
j DOGomo -s relatively large, but by placingVbetween the input 
shaft 2 and the sun gear SI, the engaging and disengaging of 
the rotation of the input shaft 2 ^rpm this clutch C3*^caus^ 
the reduced dotation output from the ring gear Rl of the 
planetary gear PR to be engaged and disengaged, and the 
clutch C3 can be made more compact, and therefore the 
automatic transmission can be made more compact. 

Further, the automatic transmission few4uu lio a ' coordl ^rrg' 
^^oq^ rYfe embodiment is ^ Lr i aynrmrorsAon >-doa»iiGQ t^rcit io ' 
directly coupled ^.^p^ fourth speed forward. Therefore, ^ 
fifth speed forward and sixth speed forward, the gear ratio 
can be s opeoifiod to a high ratio, and particularly when 
mounted a vohj -' ClQi in ^ feher ' evont .. . thtat the vehicle is 
running at a high speed, the engine rcvol - ^tiono can be 
lowered, aad— t4»±'3--'-eefyfe'y4^ LO ' t ii tST qme L i i u Ji . Jj ■■ o f the 
vehicle <vhilo run^^^j^^'at a high speed. 
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>Novf; . Xa - thG evon - t - that a clutch is o^Bf iguicd iiT 
between the^planetary gearvpR and the^planetary gear unit PU 
for example, the length of the li nk i n g u i- Cii ' ib cr ( ■ j)artiou3 rsrr±y 
^=?be transmitting member| that links the*^planetary gear^^PR 
ta«^ th^p'f^etary gear unit PU fea^Ge^Fte-s— ^■ OTrgo ' g' ' in - the - axial j)/" e/e^^^^ 

■iidi"r»QGt>©^, and since fehio ]r i:i^i^'g«»«meiR b , c, . r i n- H ^or: transmit ting 

the reducea ^rotation, the thickness of the member must be 
increased so as to withstand^ -eM^, and therefore tbe weight 



also increas^. Therefore an object of the present 
invention is to provide an automatic transmission that can 
shorten the distance between the speed reducfe4-&ft ^planetary 
gear^and tFie^planetary gear unit, and^reduce the ar ntf g rasc- in - 
^v /oight 



With the -pw^CTTt embodiment, in particular, the clutch 
C2 is disposed on the 'Qpipi0.ndaine side in - tho a Ki a-l-drrc -s^^ig^ 
of the^planetary gear unit.,..P#-»f3!^M:he ^lane^ qear^^, 
and .therefore, provic^iSg^ a clutch between the^planetary gear 
PR and theVplanetary gear unit PU is not necessary, and the 
length of the ^^H n T K^T P g ^e^feoj;^^^ "t'he transmitting 

member 30 can be made that much shorter. Therefore, 
^±TiLica<ij<:L.-in weight of the automatic transmission as a whole 
b ^p^-d rnt cd^ 

Eleventh Embodiments^ ^ i r C 

-"•Newr ]^he eleventh embodiment*^ partia^fef-e hangcd fa;.cim the 
ninth embodiment*^will be described^g, with reference to Fig. 
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1 7 . Ttg'I r7~ TB''"'"'a'""*st?h 

^components of the eleventh embodiment which are the 
same as those of the ninth embodiment w- iM ' -b - e denoted j^i^-tff 
the same reference numerals, and description thereof^omitted, 
except for^partial modifications. 

As Fig. 17 illustrates, the automatic transmission 
-..dov'jre^ 111 of the tf u'Loina Lt ' L '''-^bi?a4:^^mA^ &io to t^ re-^. 

eleventh embodiment 4^ a modif i<sa* ti^ia^«of the configuration 
of the clutch C2, and further, G Ofi - f - gyg-UTOO a brake B3 instead 
of a clutch C3, and^enables the carrier CRl of the planetary 
gear PR to be fixed by the brake B3, ^©mpm- ' r© . d. ..Xi 6 trfra tr-xrf the 
automatic transmission ^ g ^^ms^ I9 0!&HikO ii. uiub < QmQtic 
'tLii"jT'[yri||^fl,prrnim» of the ninth embodiment (see Fig. 15) . 

Within the automatic transmission dovicw In, the brake 
33 is HiLjonf igur rjd on^ the ^planetary gea i^ Pg^/x-^r^fe-tfe- opposi te 



(left side o^the diagram)J-^ss«i theV'planetary gear unit PU? 

— ..^^ — — ^ ^y<lt-^t//f 

This brake B3 comprises an oil prc s GAjro - servo 16, ^ friction 

plate^76, and a hub unit 33. Further, the clutch C2, 

comprising an oil '■ pre 33U 2re servo 12,/^ friction -pl^^^l,^^ 

drumis*rap€^i"'^neifi£x^r 23, and a hub unit 24, is -©M^^^er* on 

the 4r nnGr /fircumf crens Q- side of ab o "m e f 'bt r i one a brake B3, 

that is to say, ^is <inolQoe?d within the hub unit 33. The hub 



unit 33 of this brake B3 is connected to ^fi^side plate of 
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^AyfWTs^^ of the carrier CRl, and the^side plate 
..^i^e- of this! carrier CRl is^suppcrrted by the input shaft 2 
■-■.■ee-"'ars-"'^^e>J:3Le^ rofeo^iagi Further, the sun gear SI 

is connected to the input shaft 2 via the drum^*ll.a^>^*-^i|^.@^ 

23 of the clutch C2 . Also, the friction plate^74 of the 
brake Bl splined the outer circumf eren'e^s;Sd*da of the 

ring gear Rl, and this ring gear Rl is connected to the 
r rnnrrni ^t i nrrnrfmlT^^^ -'^H > m nnri- i i frrnn nrtri t^ th^ sun gear S3 
via this transmitting member 30. 

The operations of the automatic transmission jiuviOir In, 
_b^&etr oR--feh©^...afemt©--e©xi^^ are similar to those of the 

fourth embodiment (see Fig. 9 and Fig. 10), and accordingly 

ll'^be .omatte.^. 



description thereof will' 



As described above, ^coordi - ng to theautomatic 
transmission *'d'e^*5b©e In re±-grbara g . to . t h.e ^.g^^u ^cHt invcn tr j-on , 
due to the^planetary gear^PR and the clutch C2 being 
-.■ o o nf iguro^ on one side i- f ij4:J ae^.jg.x. , i of the . 

(J / planetary gear unit PU, and the clutch CI being cuiifiy uietl" 

/olanetar 



on the^-trh ei - s it^ e-rirft--^^ ax i a ll> di isfe rtrg^^i^o f the^planetary 
gear unit PU, the^planetary gear^PR' and fe > hi O ^ pl ^ aii 'te t- a^ *'- g oar - ' 
-ewwt PU can be configured closely together, Vcompared to. the 
case wherein- for example, two clutches CI and C2 are 
^ c: , o ii f 4 gu2rQd > J-ft - between the planetary gear^PR and planct - a j:^ 
-€|ieax^ajua4rte» PU, and the transmitting member 30 for 
transmitting reduced ^rotation can be ^^elatively shortef4«tr. 
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By doing so, the automatic transmission can be made more 
compact and more lightweight. Further, because the inertia 
{/{oroe ^^^^Nj jierti a^ can be reduced, the controllability of 
the automatic transmission can be increased, and the 
occurrence of speed change shock can be reduced. 



m.1 TJieu3i 



Further, since the m.1 " preu^ui 'e servos 11 and 12 are 



provided on the -input shaft 2, the seal rings 81 and 82 seal 
the case 3 aas±r:a3JeE!±?==D**' to the oil lines 2a and 2b 
provided within input shaft 2, and therefore oil can be 

Lce servos 11 and 12 



proviaeu wj-Uiij.ii xiipuu i>iicij.u , emu uiic j. ci-uj. « 
supplied to the oil chamber* of eifc^^ssssaojie 



without providing the seal rings between, for example, the 



pressu re 



input shaft 2 and the oidT p^fes^ij i^e^servos 11 and 12. 



Therefore, oil can be supplied simply by providing the seal 
rings 81 and Q2/ia^jfoi^ the oil pressure servos 11 and 12, 
.&g^ sliding resistance from the seal rings can be minimized, 
and therefore the efficiency of the automatic transmission 
can be improved. 

-Ptt¥3&he«^ the clutch CI lo a olulj u h uh ' iuh engages at the 
relatively slow to medium speed^iwei* of first speed 
forward, second speed forward, third speed forward, and 
fourth speed . forward, and thoiroforc when this clutch CI is 
released at the relatively high spee< ^ ^ lovols of fifth speed 
forward, sixth speed forward, or first speed reverse. 



\y% particula^fif^he hub unit 2Z\y:hat connects this clutch 01 
and the sun gear S2 rotates at a relatively high -^eroitrfciw 
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}yi 

or B^-^^l,;*^ in reverse (see Fig. 10). On the other hand, ^ 

fifth speed f orward o£,.iirst speed reverse the 
transmitting member 30 /reduced (rot a-t^^ speed, and a*-^ 
sixth speed forward the transmitting member 30 may be fixed 
in some cases, and'^if f erence in - rovo jr ut igrnc between the hub 
unit 22 and the transmitting member 30^ e«iirnjUL,ui-ir However, 
because this clutch CI is located th ^ e , opposite uiidi:. uis 
the planetary gear^PR v*€K the -^anetary gear unit PU, the * 
hub unit 22 and the transmitting member 30 can be. ^ouIiLjuiUTJ" 
apart from one another. In comparison with the case wherein. 



for example, these members ar^ in contact due to a multi- 
axial configuration, doG - rori 'S'ed- efficiency of the automatic 
transmission resulting from friction and so forth from the 
relative rotation of those units can be prevented. 



Further, since the reducedVrotation output to the ^ifs / 
planetary gear unit PU from the^planetary gear'^PR is «» adQ te 
.,„^Q„,„Q^g^gad.i.»fa rt4 d' " dfi s c I 'ly aged by the brake B3, the number of 
-parts (for example drum-shaped members and so forth) can be 
reduced as compared to Jite case wherein, for example, a 
clutch C3 is provided. Further, the brake B3 can oonf igir r e 

/f w — ^ kJ^4/ 
an oil lineNUrect]^^^ji-ai©^ the case 3, and therefore the 

configuration of the oil line can be simplified as compared 

to the case wherein, for example, a clutch C3 is provided. 

Further, the automatic transmission do^ie e In according 

^kiS eUv^irfl . 

to thei pyVrvag^yrt embodiment is LiaiumiL^JiUll de'VT"TJt5"'Lhah Js*» 
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directly coupled fourth speed forward. Therefore, 
fifth speed forward and sixth speed forward, the gear ratio 
can be apuicfeij-ii^d a high ratio, and particularly when 

^-4R-© 43t'n L ud ^^11 3" ' ^^Irluly , in — Uie ■ e^biiL LR ' dL the vehicle is 

running at a high speed, the engine rQ^olutiono can be 
lowered, and this -i°^m^HM- bnf p s t;: " ? th^- qui ^^n"Tn nf the 
vehicle whii ' G - rurj^^jyag^^at a high speed. ^ i 

J^^B^ - ia . th ( e - eveiiL " LIicTL a clutch is O OTif igu - 3?od ^3r!»^ 
between the^planetary gear^PR and the*^planetary gear unit PU 
for example, the length of the ^ inklny " Vuambo-B . fpartiQul - arj r y 
fejjg transmitting member^ that links the planetary gear^PR 
and \\\r j^lnnrtii^y gni^r unit PU b o com o o - longo , r :,. iji , axialjt/ 
d - :^ . ^t i O ' n , and. since this iL 1 ii ]L -a;«ig--H iamb o r -i o f ot transmitting r^C/?ii^^ 

— fehe reduced rotation, Jiire thickness r^-t'hT^"'""^^ ' "^""^ must be 

haJ . ^ < 

increased so as to withstand thisv and therefore ii^e weight » 
also increase^ Therefore an object of the present 
invention is to provide an automatic transmission that can 
shorten the distance between the speed reduc«bft ''planetary 
geaiVand the"*^planetary gear unit, and reduce the inoroaoo in - 
weight. 



With th^-^res^ftt embodiment, in particular, the clutch 
C2 is disposed ^i^- K '!' **^ opposite a " iL d ^Q ^MJJ>u l l?ho- ' OHiqil ' dirocti - or^ 
13? tfie^ planetary gear unit PU f - rom the' planetary gear 'PR, 
and therefore, providing a clutch between the planetary gear t//f* 

15- 

PR and ^'g^fewHjwi yMjjfcLcU^mi fet PU is not necessary, and the 
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length of the Imi-teln i Gf "^ ms srScx^, paiTle^ i ldfiA^^-^ gSg transmitting 
member 30 can be made that much shorter. Therefore, ^^^T 
4s^^^^^3i &G ' weight of the automatic transmission as a whole 
can be p^evewrsn. 
/T^lTwelfth Embodiment 

-A 

Bolrjw^ Xm- twelfth embodiment, which is a partial 
modification of the first embodiment, will^^be described^ 
with reference to Fig. 18. Sl'g v " " 1 8*--is--a--&eh^irta tic" trrtrs^ 

embo^djlm e n t . Now , ^mponents of the twelfth embodiment which 
are the same as those of the first embodiment jw- ill * be r 
denoted the same reference numerals, and description 

thereof omitted, except for partial modifications. 

As Fig. 18 illustrates, the automatic transmission 
•3i3a«d?ee I12 of the automatic transmission t7o1ntiTTg tn the 
twelfth embodiment oonf iguroo theY planetary gear^ PR, the 
clutch C3, and the brake Bl are- conf j? quiua "ty^ Ll ya opposite 
' jide the counter gear 5 ^Vth^ planetary gear unit PU 
(left side in the drawing), <!» QmpewTCd " t O " "1>b€tt of -Hrfae^g/to /I. '^'-^ <f 
V automatic transmission ■devioo i-^ is**-! thu' auLmiiairc 
^ l'^i"u n 'j-iiri!"j:>'jj'i o i i i' of the first embodiment (see Fig. 1) . 

Within the automatic transmission -^te-Hr«e I12, on the 
nhQTro m rn t i nnrrl input shaft 2 is o onf igu - 3;® d. a multi^disc 
clutch C2, which comprises - an o$<L proootirc servo 12, 
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friction plat^72, a^drum^t5im^eTd--f^mte^^ 23 l^hat ■ fi^Trmn ii 



(V.lnfrh rirnm, and a hub unit 24 JJ-feeti to ^ sun gear S2 on the 
^ inner eiLe.urnf ' iLronciL side. 



The oil chamber of this ■ipajQ&s-ujge servo 12 is 

connected to an oil line 2a which is formed on the above- 
mentioned input shaft 2, and this oil line 2a is prov i ded > 
- along ono '- cdge of the - c ggg'^ — and-. i-& connected to the oil 
line 91 J>df the boss unit 3a^ wh - i e h - --^iA^^gu^psilded^^ 
.ete^t ^a- i gv - ■■ '^ '^siz-ee^y^L^.XQjaiu Further,, this oil line 91 is 
connected to an oil pressure control unit, not illustrated. 
^Jja-o- t he words , /Ji'ecause the abovQ-m e nti efiredr oil pressure 

servo 12 is configured ^ on input shaft 1, d^t- oil 3r- ine f ro rrr 
^the oil pressure control un i t ^'«iTO-^--ar±±tt^^ the oil 

chamber of the o»i J^preba^shgtf servo 12 is eonf igui - ccs^ — ji - mply ^ 
by f> - rov ' idin g one set of seal rings 81 >cJ seal between the 
boss A*??*^ 3a <©^---fe'h:e«*ea=^e==^ and the input shaft 2. 

The a bo - v - G -meH t i orre -d input shaft 2 is connected to the 
a afeovG ' mentioned drum^^^^^S^T^d-nEemte;^ 23,ir^-a- Rd :^- on th -e- inner 
circumf erendS— s4i*:5 bl Lhls' dlfUW-shBp^d'''TfttejRte.ex-^^ 
con ' f igurod - the friction plat^ 72 of the clutch C2 which is 
^ap a j /l o- of engaging by the oil pressure servo 12^S©^'--fehre" 

©i,Eus4di!vi^x&fi^e---9^e*^^ f rij::tion jplate^ 72 of this clutch 

Z2 splined to the hub unit 24^^a!!5^^Sjdi£fe*t©«^^ 
tjoUiC^^^ connected to the arf9-e^?«e-*Re«fei©:ff^ carrier CR2. 




V 
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OTr-bfe.e--trClTCT"^i^^ the other,^-©*^ of the input shaft 

2 (left^in diagram) is c onf ig ^ rcd ^a multi-disc clutch CI 
: hQ-j ^Ti " oil - pro^ Li o^r Q servo 11^ vj^ friction plate^Vl, a 



:-Lut - - ^' 



r ir um -rib n p rii n rr mbr r ?1 "t iT JT I " " r iiiiiii i > i cljatch drum^, x^hub unit 
22 linked to a sun gear S2. J^h the outer circumference •s-irfe* 



is «^ftfigi«eeti a multi-disc clutch C3 ' ^ b at oomexfe s ^^ii g;ir 
^ re ' OTuasg servo 13, ^friction plat^73, and aMru m - uni^ 25 

t h3*-fe^f:QxaLS--a--^^ Fur the r , on thoJ ^ m r t e r - 

'^•'^TriiceHfft'jg ensef^irB— sjr^ of the drum-jKzJ^i^e,d^H&^Sl]asr 25 is y 
..,jiOja*3r€|iu^eTi a multi-disc brake Bl that comprises on oil - 



^-■pr j^fiHiTO servo 14 and^ friction plate^74. 

The oil chamber of this o il ^' p - re gs^a^e^ servo 11 is 



connected to an oil line 2b which is formed the above- 
mentioned input shaft 2, and this oil line 2b is provided 
along the edge of the case 3 that is the opposite - oido o - f 

■ that-. '. Q- f the above-mentioned boss unit 3a, and is connected . ^i^a,,AJ 
t^ the oil line 93 of the boss -«*rspte 3b v/hich is p4;o y ided o ir 

y/ the input shaft 2^ icu-a— s-ieBve—form-. Therefore, ^ oil -4iRe 

■ from the oil pressure control unitT^-^^tfe^-tSJ-i^^-s^t^M the 
oil chamber of the o -i"l'^'p- 3! > o > D SA 3^e* servo 11 is ' o oR . O "t:f ETcc l e d- * ^ "fly 

-th- e - a b ' u v ^i r ^ meBfeJ>®-ne"g^irr*^e'ss'i^^ 1 y -^^^^^T^ 

^■ rGw . id jfa p g- one set of seal rings 82 >c5 seal between the boss 
unit 3b /Si£ the . cag^e'^ and the input shaft 2. . 

.^11iTthPT^> f h^ oil chamber of the ab o v o g- mcft t i o n C Tl'nrirjr 
^■ procouip ' e servo 13 is connected to an oil line 94 ^.^cr the 
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^a fe^vt^ meri ' bioned boss "^m^ 3b^aT^.d---thM---tT3ri-^]^^ is ^[^^ 

connected to^^if'oil pressure control unit,, ■iirt"-±l-lujLi'a"L-Lidv- 
^ In- o .fefee^ waiU5 , for the a b t:? ^^ >»^'--TTcefytrr on - G <i- oil pressure servo 

13, oil Hrrte--^roTn- the oil pressure control unit^^.-ii^rif''"^ 
.J;Cl-u'sTl^a^tp4.K^1^^ the oil chamber of the oil pressure aervo 13 

is -eeiTs-feis^^eteTa* by one set of seal rings 84 ''bo seal between 



by one set of seal rings 84^^;^ 
the boss -efrrfe 3b c Hy the- cd ' s - e '- 9 and the^drum-^'t&.pgji'-ga^n^ 

Further, the ^b^e^^ifteiTfeiened input shaft 2 is connected 

to the a, b r :u/". e * ^ Lfaf i r L 1 ti f fed drum-'i.^j^^j^ member 21 on the left 

/a<.^T^4 ^^41^1^ ^dtuo^M 
side of the diagram, and 0«--t4¥e'*-iBii-e^--^^^^ of 



this^drum-^^ltap^d-Tftejtdire^ 21 i®--ew!t*ig^^^ friction plate / 

71 of the clutch CI which is ea^-ab l -Q- of O Jig ^aryi^ by the 
^9.^e3=st5^ servo ll^ f- o r Lhu C3 ? utch "<>l^ splined/^- ^arK^ -'-rs 
e ©fmafife e d-^wjrgr ei 'i H "Th e inner ej- reyfft£s^e-ntre"''3Yd iS '' ^ ' g ^^ 
friction plate^^? 4 ^^ o " P = gM =i»--^^ i-c - splined to the hub 

unit 2 2 v^""''Kur€T fc ' ^ » , - t-h rbs^fiub ufi±1~2^ is connected to the 
r-'dbw^e-^mefiHriuiTCti sun gear S2. i 

Ji^ r'bh G-r/ ^ he aiJUvymeiiLianed - drum-T^gJi^gs^Q^^L-'^^'^fe^ 25 is r'O l^f^^y^ 
supported by the etee'^^e--TiTeifrtTO«eT^ boss .uM=.t>3b oo - qo 
-£^t-a%e-r* and o^n— fe^e outer circumf eren e - e " sxdg'^^ ^ g'= g ^'th e fron-t^'"^' *- ' 

r^dTum'^sfaapedi-^ttendyCT?^ u tj nliy ur e'd^ ttns , 

friction plate^74 of the brake Bl which is ' ^apabliJ" 
^^Sfri5':feR4ftg> by the ss ujT-e servo 14 f ox -fehc abcK ^e^ » 

^ - ■ mgii tl 'oned-*ls>ga]{;s~Bj^ — s,p4.ing,iik Orr y:he inner circumferen-ee 
•OTde of the front ed:^ of this Mrum-^^ti3^^d!(jts^nb«T6 25 is 
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e ^nMgured the^riction plate 73 of the clutch C3 which is 
e tapQbLo^ -e f ongchg jfR'g- by the e?ibl "- 7 pi;Q& s.ur^e servo 13. ^geif-'fe+te 



|the friction platd:^73 of this clutch C3^the ring gear Rl^iS" 
' oplincd . . 

carrier CRl - has " a - p jn - ion . . Pa and a pinion Pb, 
nnd t hi T p i-nin n P b meshes with the erbovo^me a i ' tioncd ring gear 
Rl, and 1>hr3 pinion Pa meshes with the sun gear SI which^is 
connected to the input shaft 2. ■ Thi -t 3 carrier CRl is secured 
to the boss-s<es»*: 3b thry easv, ■ 3 via a side plate, and /bferS" rr/%^A 

^f^r^liy ^kt^c-^ ^^^^ 

ring gear Rl is^supporfed by a supporting -wwrb 26 >cJ*^the v 
boss 3b^fi o ao Iro- ^j^e-t-arfe^^ 

Further, "-te® the aboye-iueat ioned^ drum/^x^g^^^U^lgjjda-^ 25 
is connected^a ^ Mnking ^ member 30 that transmits the rotation 
of the ring gear Rl when the clutch C3 is engaged^ aftd- 

he ottI'jfe >g y» '-' iJ 'i''d' e of this transmitting member 30 is 
connected the sun gear S3 of the a - bQvo^ i mua - t i' i ' ened planetary 
gear unit PU. 

The operations of the aut omat ic transmission de ' vi®<» \\2f 

t!hf "fi^s^ fuj^fik ^^^oJ^ fifths . ^ ^ ^ 

taa ^ 'd- ui'i " "the "above - oeffl^aaid - otaj r oay . are similar to those of the 



first embodiment (see Fig. 2 and Fig. 3), and accordingly 
description thereof will^e 



€ >ni 3i ttQdT 



As described above, according to the automatic 
transmission -flnvi I12 ^iQ^ fe^Liiig ■ bt ^ " ■ tho» --pLr ^ in - v errtron, 
^ duo t p the planetary gear PR and the clutch CI boiftij 



■T X)nf igurod on one side i i n t - ho > Qjeial dirqgEXS P of the 
planetary gear unit PU, and the clutch C2 being . c o - n - faguT Hd 
on theV-o^^ter side i- n - t t re axi - al ^irco't^ion - of the planetary 
gear unit PU, the planetary gear^PR and tho p - laner b erry gear - 
^- uuiL PU can be €onf igure d^closely together, ^compared to the 

case wherein for exampla two clutches CI and C2 are 
' uuiiIi - gurGd" in between the planetary geair PR and p ' laiiyLaa ' y 
.jgjeLax unit PU, and the transmitting member 30 for 

transmitting^reduceovrotation can be ^relatively shorte«^pdt 
^■>^Q^7— r^-^n^^g the automatic transmission can be made more 

compact and ffte^?€- lightweight . Further, because the inertia 

inertia/ can be reduced, the controllability of 
the automatic transmission can be increased, and the 
occurrence of speed change shock can be reduced. Further, 
compared to the case wherein three* clutches CI, C2, C3 are 

igured on one side of the planetary gear unit PU, the 
oil lines (for example, 2a, 2b, 91, 93, 94) that supply the 



>7 y^/^^cy/ 



^prsfi^swiie servos 11, 12, and 13 nffi '^i -^ i" nn r^i^^i-phoQ ro. ^. 

-^SC3 can be constructed^easily, -©ff# the manufacturing process 

Further, since the Q llL,.piEooou ' 3PO servos 11 and 12 are 



can be simplified and the costs^l^rouyliL Uuwn. 



p rovideti on the input shaft 2, one set of seal rings 81 and 
82 ^eal <^tTre"case 3 -errrd"^-3ttpp 4:y oilr-^ iOgg^fee oil lines 2a and 2b 
provided within input shaft 2, and therefore oil can be 
supplied to the oil chamber^ of oil pressure servos 11 and 12 
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without providing ^^J^^^ seal rings between, for example, the 
input shaft 2 and the glM .pressure- servos 11 and 12, 



ana une qoj^lij . npj^fa ^-fer& ^d - TL ^- servos j.± driu j.^. -+7^ 
Further, the -e-i^ ^proo G uro servo 13 can^supply* oil ^f rom the 
boss -wM^i-t 3a^extended«»-f rom the case 3, v without passing 
through other j sci - rt^ - f - or Q-scc m TpireT— e^d— t-t^^^e-^o^e^^ ^ supp ly . - 
by providiftg one set of seal rings 80. Therefore, oil 
[can be/^ppli^s^ dimply by providing one set of seal rings 81 



the oil prt 



and 82, 84 j^i^ach\fo^ the o il piu. L>:^ ui e-servos 11, 12, and 13, 

si iding resistance from the seal rings can be minimized, 
and therefore the efficiency of the automatic transmission 
can be improved. 



iing e onllyS i fod on the / 



^5 

Further, due to the clutch be: 
- in - Ror oirGy e mr f bir enta e-^..sJL^ of the clutch J^S', the clutch C3, 
which must transmit a relatively large torque in - oi^dor to 
transmiX the reduced yrotatior^^^^g.g^qri!yg^cor^^ the • 

^ pg . ooouKC servo 13 •t-tf^^e^ can have an increased diameter^ 
-^rlrreH4.a^?±3^ the pressure area or the oil chamber of the oil - 
p/ L t If, ,(11 'I I Tt ciPrvn 13 can be enlarged, and the gep-g rv.xLy " e a-g^eb4^ 




this clutch C3 can be increased. 



wt T' lcli cdu - fe ^wfe a smaller 
torque transmission^ 'compared to* the clutch C3, 
the automatic transmission can be made more compact. 

Further, ^the automatic transmission dOVjr ge I12 erreoTd ing - 
the p^^eeftfe embodiment is a-^w^i^ m^gii&aiSiQ^^ 
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directly coupled fourth speed forward. --TlTersT3rrer--d^ 
fifth speed forward andKsixth speed forward, the gear ratio 
can be x)pooi£iod-i:o a high ratio, and particularly when 
.-nTDisuiijid--©^^^ the vehicle is 

running at a high speed,^ the engine -g ^oltyfcion - S ' can be 
lowered, a ttd - LlT ±a -^Q^¥fe^4»€^fe^e-'''t^^ - the- 
vehicle - ^while run^i^jfij^at a>^high speed. 
.^Thirteenth Embodiment|4^ 

DgIqw/ — thirteenth embodiment, which is a partial 
modification of the twelfth embodiment^ will^be described^ 
with reference to Fig. 19. f4rg^Hr9---±Tr''T^'t3teema4 
pee-feie-HaJ^d-e-g^am— 

rv^icje^p^-f^^ajah-^^mB*^^ 
ixfeeaja±Ja---emtroti^^ Components of the thirteenth 

embodiment which are the same as those of the twelfth 
embodiment -wdr ll-bo denoted >w*€rh the same reference numerals, 
and description thereof omitted, except foiVpartial 
modifications . 

As Fig. 19 illustrates, the automatic transmission 
-Tlevi©©' I13 of the arcrtettra^rc-'-^feiramsfl^^ 
thirteenth ^embodiment ir s -a ifted iriuaL - iTO u£ the configuration 
of the^planetary gear^PR, the clutch CI, and the clutch^^gl^ '"^^'•^ 
-**-soj»p'arrml'-t'©''TITaT''o^ 

c-^?re''"ab<(^3t^ ^c Lrai ' ismis - oion ^f the twelfth embodiment (see 
Fig. 18) . 
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> ^he clutcEi CI and th o cjrtr ggR C3 ^o n -figuas ^&d on the^ 
^planetary gear unit .P^?^^-&ide-. (lef t .side of diagram) (jerf^ the 

planetary gear ^^p^ within this au-fe-eiRa.tl>-e--^fegiaiifSi!fl^ 
.,.-$1^. The inner rni.rcifflnlfR ran pp. side- of fehe front edge of the 
drum^h^^d-iift^l^r: 2 5 of this clutch C3 is splined to the 
friction plat^73.^,.'-Q- nd" - ^ho inner oiTroum r f cronco -- gHhde of thirr 
friction plate;? 74) "^lij splined to the hub unit 26. The'^drun;^ 
sJaa^d memfeec 25 is connected to the input shaft 2, and the 
hub unit 26 is connected to the sun gear SI. Further, the 
clutch CI comprising a e-i 3 r- p - r - q o g- u g o servo 12, ^friction 
plate^71, a^drum^^3J2S-peri-Taei^i«^ 21, and a hub unit 22 is 
•- conf igu - re d* on ''thpr inn e r circumf or o n - eti} oi 4e- of the 2xbQ = v Q- 
— mentioned clutch C3, that is to say, is enclosed within the 
hub unit 26. , 

On tho othpr h :crrrg7"~c m the - out - cr eiireumferencG o-ide af 
the^lanetary gear^PR is te©^fe#a?gs»e©=d a multi-disc brake Bl 
that comprises a-R--©4A--.p*eeOTne^ servo 14 and friction plate> 
74. "]the side plate of the carrier CRl of -^wrs^planetary 
gear^PR is fixedvand supported by the case 3. Further, the 
ring gear Rl is connected to the transmitting member 30, and 
the friction plats' 74 of the brake Blyk^ splined -tcfctte the . . 
outer circumf eren(» -sifiEi' of Mi transmitting member 30, -.a^Rf 



is connected to the sun gear /S3^j_^^^ 
The operations of the automatic transmission - dovicc / : 

Ja- ir . QLH nn hrw^ V)pTrA- nnn r-h rnnf i nn j are similar tO those ot^Jthe 



/S3^,_^ 
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third embodiment (see Fig.. 6 and Fig. 1)^ and accordingly 
description thereof will^be 



As described above, -a c coxdi-n g^ t o the automatic 
transmission do vice I13 r e la - tdng L o the picCiOnt inuonti o n , 
- due to the^planetary gear^PR and the clutch CI ^^er^vptq- 



GQ.nf igurgrd- on one side '3:is^---^fe:he-- uxial ddrootio . n of the -jvrj^ 



boinq cQJikfiqurod ^ 



planetary gear unit PU, and the clutch C2 boing cojikfig^jred 
■TTrr^he ofeho^r - srd e'-- 4 -n>- J;; ,,. bp .,. axJa di - r e otioTr of the^planetary 
gear unit PU, the planetary gear^PR and ^ Hre r rp^EdMc t ra J gy ' gca - r 

PU can be •^errftgSEeai closely together, *^compared to fetre 
«a^ wherein for example . two clutches CI and C2 are 
—configured i-i?^ between the planetary gear^PR and j^lanctary 
■g^ar un-jrb PU, and the transmitting member 30 for 
transmitting reduced^ rotation can be^relatively short^iifeia*. 
By doing so, the automatic transmission can be made more 
compact and more lightweight. Further, because the inertia 
\^£orc§x<i^^Tn^ can be reduced, the controllability of 

the automatic transmission can be increased, and the 
occurrence of speed change shock can be reduced. Further, 
compared to the case wherein three clutches CI, C2, C3 are 
oMif igurod on one side of the^planetary gear unit PU, the 
oil lines (for example, 2a, 2b, 91, 93, 94) that supply the 
-e^^^^^t^e servos 11, 12, and 13 of these clutches CI, C2, 
C3 can be/^onstructedVeasily, acad the manufacturing process 
can be simplified and the costs . brought down . 
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Further, since th^ '^ih pr i sj - ouSo servos 11 and 12 are 
— 'P*i?ev-ideti^ on the input fehaft 2, one set of seal rings 81 and 
82^seal the case S^andAsupply Koil to the oil lines 2a and 2b 
provided within input shaft 2(g .. afid tAcro - forG oil can be 
supplied to the oil chamber of -ejr i -' pL" e 33 -u^ servos 11 and 12 
without providing seal rings between, for example, the 

input shaft 2 and the -©4r*'*^pa?e&&w^ servos 11 and 12. 
Further, the oj ^ ^C - pr e s -stutb servo 13 can^ siapply oil from the 
boss unit 3b extended from the case 3, without passing 
through other ipei^ra'»*-^e*E>--"e«aitip±^ et -nd L-be r cgoru "c aii"' s u p p ly^ 
by providing one set of seal rings 84. > ThorGforov i oil 
can be supplied - aimply^ by providing one set of seal rings 81 
and 82, 84^eacnV,fod the eja"-p"rco -sna-iee- servos 11, 12, and 13, 
.^ggpa sliding resistance from the seal rings can be minimized, 
and therefore the efficiency of the automatic transmission 




Further, because the clutch CI is -Ge^^Ji-gw^e^ 

'" inneT" ci ' 3r-<smm . f e . re .n €;o . .u.o i^^ of the clutch C3, the clutch C3, 

which must transmit a relatively large torque in order to 
transmit the reduced rotation, can be ' (s; 0)iar i g ui ' i:id on the 
outer circumference side, and - ^h - i s clutch C3 and the oil 
pressure servo 13 thereof can have an increased diameter. 
J]^^ ^articulaj^l^ the pressure area of the oil chamber of the oil 



pressure servo 13 can be enlarged, and the ^agtaseasfeysaaa: 
torque transmission^Tof clutch C3 can be increased 
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By - Gonf i . gufri ' ft g the clutch CI -w h - i oh-CQn have a smaller 
capacitv,Ji©S''''t transmissior^ Compared to the clutch C3, 

the aujtomatic transmission can be made more compact. 

rui'thcc / for exampl-e if the clutch C3 placed between i ^ 
the r ing <^ear Rl and th e sun gear S3jk the reduced^rotation ^ ^ 
4?H±a^--fee' engagi ^ and disengag^ , and bO ' ComoO '^relatively large^ 
^^^^^^^^^^ ^^^eti^en the input shaft 2 and the sun gear SI, 
«-^e engagiiSg and disengag*^^C)f felre lOtatioi T of trhe irrp TT€^ 
"^ste ft -^ S - fronr this clutch CS^causes the reducedV'rotatipn 
output from the ring gear Rl of the^planetary gear^PR to be 



id^l ■ 



engaged and disengaged, and^the clutch C3 can be made more 
compact^ and -fe-b^^sei^^sr^se the automatic transmissiori^can be 
made more compact. 

Further, the automatic transmission ^ diM & i'OQ I13 aooording 
.fee^ the^g> r ob o i ¥ b embodiment is a t j:anGmiooion"dovicG that "O . a -" 

/A 

directly coupled^^ fourth speed forward. Therefore, at 
fifth speed forward and sixth speed forward, the gear ratio 
can be gpoiciniiigiifjd i to a high ratio^ and^ particularly when 
■" m^'i¥fe ' e' ( ^ ' 0 ji'-' a '-' "'^eM ' C 'l' C in the O ' vcat ^ th a t- the vehicle is 
running at a high speed, the engine rcTOlutiono ' can be 
lowered, ■ jij;;i a«^hi- s -'" O Oft<bigjfe^4>Q.& ^ quTy t- n r co - o ■■ 0 b f ' H?i T6^ 

vehicle whil ^ e run^^gj^^^at^a high speed. > 

"■ Now v in thQ ^' €>V ' Gnt;-th£rt a clutch is eon - f i g - k " i^d m 
between the planetary gear^ PR and - th u plun u Lui^ <ji?, .:i r i .in t- fr PU 
for- example , the length of* the i i inking '- m-em fe e 'g^ (pa3?tiou 3ra T.ly - > 
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.'^'Jcpp transmitting member^ that links the planetary gear^PR 

Mtr^T kX I 

and ^•e"-.pi^eiajsy^--ge^^ PU b e como o-^' l- np f^g^ jg w ja ^ ^fe ^ axialfy C/Q 

' di - wiis^ &^gaa, and since this *3?4^^^e4ftg>^eiRbe ^=' io foi? transmitting 
^ the reduced /Rotation, the thickness of the member must be 
increased so as to withstand J^J^iTs, and therefore the weight 
also increasegf. Therefore an object of the present 
invention is to provide an automatic transmission that can 

shorten the distance between the e^eetd ■ly o d^e t T 'on planetary 

gear a - nd thi-r plaiie- lr aTy— yu^a y unit^ and -eedta*ee*-b*rer increase in 
weight- ' 

•«Wi-fetr"TlTe'"-p«aaej^ embodiment, jrft-'-p'a-r tieular, the clutch 
CI is disposed on the opp '< »o -j<^ side 4ti hM; ;^ '" a^ - ol d - i - r o etrrun 
of the planetary gear unit ^ 4^e^tmc the planetary gearVp^, 
r^rd L I'l i j y o f o r , provi-^iftg. a clutch between the planetary qearUHtl 
PR and U oc ' p l a i ti^t Qf y=-=^e^ PU is not necessary, and the 

>-. l e n y.L h o£ th e. l i-ifirtrYg---fitefflfeej^^ tha transmitting 

member 30 can be made that much shorter. Therefore, an 
increase in weight of the automatic transmission as a whole 
can be--p'*^'TOTTfe^ . 
^^/^Fourteenth Embodiment^ 

fourteenth embodiment, which is a partial 
modification of the twelfth embodiment, will'^be described^ 
with reference to Fig. 20. ^g-r — 2"0^s^a--s-GbefRart:tc-"-'€X^s-s^ 
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N,,^^-«§<Sirt^ Components of the fourteenth 

embodiment which are the same as those of the twelfth 

5?re i./ 

• embodiment 'waddW&e denoted jai^rh the same reference numerals, 
and description thereof omitted, except for partial 
modifications . 

As Fig. 20 illustrates, the automatic transmission 
14 of thiQ aufe 'i eriuJ ' LlL LiL f nonw- ' Ooi o n ^^a I \ r^ =^*^ the . 
fourteenth embodiment jr3<:ga^^--Tno^ if^ ,< 5^L^ ^ h1 the configuration 
of the clutch C2, a - nd -- !gu2?thtir ; — conf igurc - s a brake B3 instead 
of a clutch C3, and^nabljer^ the carrier CRl of the planetary 
gear PR to be fixed by the brake B3^ compared to . that of the 



Within the automatic transmission^^jte-^,^^ li4, the brake 
B3 is oonfa-gured on the planetary gear^PRy^'^^o-^iUTO- opposite 
(left side on the diagram) - f -g om the planetary gear unit PU. 
This brake 33 comprises arr - oll preos ^.^^ servo 15, ^^^f riction 
plat9^76, and a hub unit 33. axcjfcfeeisfey '^^e clutch 
compris ing " an oi-1 prcoouro servo 11, 0 friction plate 71, a 
^ drumAs|i^^<:g!j3:ieiflfe^ 21, and a hub unit 22,^ is .©^rftgtL'iud ui4 
the - innojg^ciroumf oronoo oido of a r bovc mcntionGd - brake B3, 
tho!^ ic to o a y . ^ — ie enclosed within the hub unit 33. The hub 
unit 33 of this brake B3 is connected to tlrc side plate of 
i Pn^"",s rf1"f=^o# the carrier CRl, and ide plate of the •«^te®s®tf 

carrier CRl is^supjiorted by the input shaft 2 ^ 
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'■9'e^-e'S„J:joHD- G '' CT fiabj?€'*'^o^- r o ^a^ Further^ the sun gear SI 



is connected to the input shaft 2 via the drurn/>^it^p^€iZ.3fl©jaJ>^4-- 

21 of the cluttch CI. r ^ltstr f^^e, friction pla t^74 of the 

sr^k 7^ ^-'^l ^^^^^^ 

brake Bl^i^ splined wi - th - the outer circumf ereri'Seraid^ of the 

ring gear Rl, and this ring gear Rl is connected to the 

^-'' ^Q ' fl . Qmittdjig mcinbei '^ 30/ ■■-a^4Hrg*^onnQ c t ed ^^o-^^ sun gear S3 

^jvier-fcjj^ transmitting member 30. 

The operations of the automatic transmission /<4^|/^/^ "^^^y^ 



jfe-itmT- are simxlar to those of the 
fourth embodiment (see Fij. 9 and Fig. 10), and accordingly 



description thereof wilr be 



— S^5---de«^pitee^3--afeo;v^-r — a^C£ixdi^ig— ter the automatic » 

transmission Jiev^so^ I14 p clatin g--:fc^--tfe p prRSRP- fe-^arfrT^tttrjre-R-, 
due to the planetary gear PR and the clutch CI being 



on one side j ." n t - ho - aaui3 dr=3 .l I n.'Cil Ig n of the 
planetary gear unit PU, and the clutch C2 being ^eoitfeigus^ 

lalt /directiorr of the 



planetar 

*«€tfCIEElII9fe^^e^s-sida^ the axia 



Vp 



the planetary 



gear unit PU, the planetary gear^pR and <fet»e,,,,,E!j= a']l€^t^^ ggpir 
-T«fHrt PU can be .- epnf igi-t-rod closely togethe:^ compared to 'sfe- 
*<raH9e--whiern&i*i for example ^two clutches CI and C2 are 
ngoi » £dg tn?eB^-4tf^ between the planetary gear^PR and rU-anQlrnry 
^g^Q^i- ^ - ni-t PU, and the transmitting member 30 for 
transmitting reduced rotation can be^relatively shorte<¥fe^. 
ji ^YiQ automatic transmission can be made more 



compact and more lightweight. Further, because the inertia 
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force ^\ ^ert i^ can be reduced, the controllability of 
the automatic transmission can be increased, and the 
occurrence of speed change shock can be reduced. Further, 
compared to tho ^ oaoQ wherein three clutches CI, C2, C3 are 

on one side of the planetary gear unit PU, the 
oil lines (for example, 2a, 2b, 91, 93) that supply fetie^ oil 'la "YTx 
servos 11 and 12^ of these clutches Cly C2, can be ^(^r^ 




the manufacturing process can be 
simplified and the costs brought down . 

Further, since the oil-^^g^^ e mre servos 11 and 12 are 
provided on the input shaft 2, the seal rings 81 and 82 seal 
the case 3 gmd- cu-pp^-y crLi to the oil lines 2a and 2b 
provided within input shaft 2, and therefore oil can be 



]r of oax ^ preosu j 



_ 

supplied to the oil chamber^ of o - iX ^ preosuxo servos 11 and 12 
without providing seal rings between, for example, the 

input shaft 2 and the @±ifcqp¥:sss=S5^ servos 11 and 12. 
Therefore oil can be supplie d^ simply by providing fehe* seal 
rings 81 and 82 feach\fop the o - tI prtroour - e servos 11 and 12, 



sliding resistance from the seal rings can be minimized, 
and therefore the efficiency of the automatic transmission 
can be improved. ^ | ' . * 

Further, since- the reduced rotation ^ output - to ' t\ie '^;rTt 
planetary gear unit PU from the^^planetary gear^PR is mado I' to 
ybe-^j ongage<i h Qnd di r ijonga g ed by the brake B3, the number of 
parts (for example drum-i^kj^i^^ members ^^17TI^;u:,^ijLi Lh) can be 
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reduced as compared to ttTe MDaco wh^r ^^eA a/" ^eg -^ e ^ramp^^e.^^ 
clutch C3^ j^g=^p>lr© ^v ^ i ^ dQd - : Further, the brake B3 can -ere- rff i - gurc 
an oil lineS^irectly/fi^eTrr the case 3, and therefore the 
configuration of the oil line can be simplified as compared 



to the ee^'e--wi.eje^e4rn-7 — §eif— e^ampi"e7- a clutch C3^ 



Further, the automatic transmission f^t^pp^^ li4 -arceexdiftg 
-feo the ^^esefffe: embodiment is t a-Jyr - ana i n io o - i cj n ■^dCijdxiQ ^^ ^a-t-^ i r . s ^ 
directly coupled ^ fourth speed forward. Therefore, //r 
fifth speed forward and sixth speed forward, the gear ratio 
can be -es p a grcri r g '^ od ' t 'e a high ratio, and particularly when 
<gco:GHyfred:''' g:g>a vehicior- iTi tftg=''"egggS£>t'h^ the v^ehicle is 
running at a high speed, the engine r-o-yolutien e can. be 
lowered, and t-hi c ^ t r i hn t ^ s 'C^o^:^J :Jr:&---^^ the 
vehicle vy hilo runj;i^>@V/at ^ high speed. I 

.^-0W7^ii^r--fek©--e4^^ a clutch is eorilfigured iR ■ 

between the planetary gear"* PR and ^fee--pl QK K:tary g^a-j^-rnmpfe PU 
-io.r— e^tatftpie , the length of the linking 'member — (parti oular - ly , 
the transmitting memberj' that links the planetary gear^PR 
and fehe^ p l ano t a r y yd " a " i uiiasL PU becomes— iui'iycr in Lk-e-^axiallK 
■^ dirGG tr on , and ninoG this -i-i^teiag. member ± :s "for transmi^^^^jig^ 



the reduced^rotation, thickness i^rf— ftin TDrmbor must be 

increased so as to withstand .ilii^, and therefore iit^weight /ff^yi 
also'^increasedb Therefore an object of the present 



invention is to provide an automatic transmission that can 

■stteirb^ the distance between the gpRpd - '■ T^-fflii i <-uliij>B > planetary </>t/^ FU^^^ i 
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ijear i^rrri I Iih "i-^-amtriT^y r HiTri-t-, and reauee tno - iner ecrs-e-vio 
weight.,/ -fit r^^^^^jlfj^^ m^^h^r 

Wit - h thj6 p - rQsc n t embodxment , m particular, the clutch 
CI is disposed on the 'oppooit'^ side :k rThe — ^ial d-irection 
of the^planetary gear unit J^Xf ^ ^To^ the^planetary gear^-P^, 
and therefore, providing a clutch between the planetary gear 
PR and ^fe^be^p jiiandbaxy ' gear unit PU is not necessary, and the 
length of the Irrnfe^f^g^^pftem^ transmitting 
member 30 can be made that much shorter. Therefore, ^afr 

— inoroaGO' in : weight of the automatic transmission as a whole 
can be gre - vbntod , 

-^Fifteenth Embodimen1^|;^ 

"jEhe fifteenth embodiment, which is a partial 
modification of the fa-E^^«fe^«fe•h-2?<^gh-^^^ embodiments 
will^be described^ with reference to Fig. 21 through Fig. 23. 



Hig^ 21 is a "sch-ematic/..G'ro3.s-.s.e.^^^^ dia^gra^^-'iirustratiri 




he^ automatic transjrfissionxdevice of an aut;^matic 
.ransm3^s^sion relating to the fifteenth e!fibodimeh;t , Fi/^. 22 
i^l an operaUi^i^al table of an aA^t^oma^ transmis^i^ri^ | 
relating tp^ the\fif teenth embodi^^^tV. and Fiq^is is a'"^speed 
e dj/^ram of aX^ automai^ic^i^^i^mlrs^^ 
jeanlJbL-Smbadijfte^i:ti= — Mcfw^ Components of the fifteenth 



fi 

embodiment which are the same as those of the first 
embodiment *-w^HW&e denoted the same reference numerals, 

and description thereof Qioi^-feed:, except for par t iaj L 
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modifications. 

As illustrated in Fig. 21, ^^^ri' automatic transmission 
riravh*t^ li5 of a > n'^ g ^ g t ' gariffal4<5" ^ ^ o m i ^'o4Q 4^ ..i ,. -rT S p:lrrr£ ^Ba^^ the 
fifteenth embodiment comprises a^planetary gear unit PU and 
a7)lanetary gearvPR on the input shaft 2, similar to ^bsdtee*-- 

automatic transmission (4e¥*es li of aj=h-Qu 45goma -^&jre^ 
t«ajasiniS:giQiL«^ first embodiment. The ^ 

planetary gear unit PU comprises a first simple planetary 
gear^SP2 and a second ■ simple planetary'^SPS, and is a 
Simpson-type planetary gear^comprising a sun gear S2 and a 
sun gear S3 that are linked together, a carrier CR3 and a 
ring gear R2 that are linked together, a ring gear R3, and a 
carrier CR2, as. the four r ot a^aOTicomponents . Further, the 
abovo - mcntioncd - planetary gear^PR is a double pinion 
planetary gear Comprising a carrier CRl, wh e rein - a pinion 
Plb^is meshed with a ring gear Rl and a pinion Pla^is meshed 
with a sun gear SI, - v^hich are^ meshed with one another. . 
On the a.be-ve«ffl5iTftri:ofted"- input shaft 2 is eoTrfigmned a 



multi-disc clutch CI, which comprises ^'^t- ^ ^L^ ^^ s^ s y A^ ^ servo 
11, friction plat^71, a^drumy^%i)a$i«Q-..^ctsfttI^^ 1rteQ'fe«--eOTffl^ 
*a-.eamEcrri±!rc^ and a hub unit 122. The oil chamber of this 

servo 11 is connected to an oil line 91 of. the 

•JSr/nf ^ s(e<sL^C s^ha^^U 
boss uni4: 3a which ji3 provided on the input shaft 2 in a 

and this oil line 91 is connected to an oil pressure control 



4 

/ 
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unit, not illustrated.. In other words, an oil line from the 

pressure control unit, not illustrated, to the oil 

chamber of the oil pressure .:^ervo 11 is conf igui^^adr simply 

u^^fl^ Jot/tt 8 

by providing one set of seal rings 81^^ seal between the 

boss is^t 3a o^fe'hre-^eQ^^Ss^ and the drum;^^-c(t>^,jpni^rribe1f 121. 

The ^tbe^ e " i tti ^jULjbGxn^Q d input shaft .2 is connected to the 
ab o ve ' TjnQj^t ioncHg r drum^sii^r^©<t.,iijrenjfe3^ 121, and the inner 
^Go^rjGJum^er'e-fto e - s - i - do - of this druirj^B^^^fed^embj^ 121 is SjP/>K^<i' 
oonfi$rre^ the friction plat/ 71 of the clutch CI which^^? in:thrm^^e<:/ 
^j^^^^^^^ ,1- p^Q^P'rrg?3'g-rng^ by... h h fa^^Q^i-^l— p r^^- s^o^y g^^^^ — f n i" t- h 

jpl-£.&Qiftt&e-3ref^^e— oidc^ of the friction plate? >i'^«C L £---^ 4-g g In t o h 
splined to the hub unit 122 ,<2^l3ia?*HfreiE;2^^^ 
is connected to the '^abQ'vgi^ieaiteseS^ sun gear S2. 
^Orr""bbe o- 1= hQ;?7 Ji^ -^'Od, \on the other ^^.si-de (the left of the 
diagram) of the input shaft 2 is s ^ft^f ix fiiiro-d a multi-disc 
clutch C2-h which comprises ' fctti oafx ' pr e ssure servo 12, ^ff^ 
friction plat^72, a'^^drum^-gfe^etftja^inb^ 123 tteFfe*' fwm-o aa 

A^fc^^zf AT 

. -efeafep©h'-*#a?'T3in, and a hiib unit 124 .' liked to a carrier CR3 . >0n 

the outer circumference s^ete-y- a multi-disc clutch C3 
-eeH^i^pOredy- which comprises dn rnl pTrr _ri7. n TT" servo 13, 

friction plate 73,^ a'^drumz^feaped--iQ^iTrSx^ 125^ttrat:^ 
-^u-trctri3rtim^ Further, on tho- . o^& ^'CT'^ti'iY'dtm'feTHT'i^ of 

the ^rumy^i^^ed^'-^eHtboui 125 is oerrf^grrred a multi-disc brake 

Bl which . comprises an oir proooure servo 14 and^j^?f riction 
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plate^74. . 

The oil chamber of this e"ilrCpi:Qa.sujre-^ servo 12 is 
connected to an oil line 2b which is formed on the ^ettoazs;^ 
.-jaeiifeiefted- input shaft 2, and this oil line 2b «--prwia©€h 
along the edge of the case 3 that is "^^h opposite .aicte=^ 
that Q r f the above-mentioned boss -»¥i4 3a, and is connected 
to the oil line 93 of the boss - an-july 3b which is (1>4-fm> 
the input shaft i - Q .. ^ sT ^^^ivyH ^ j::Hrifh . Therefore, an oil line 
from the oil pressure . control unit, not illustrated, to the 

oil chamber of the e^^dr^p- r e-oiau r c servo 12, is et )i i s ' b r t r e ^ o d o nr ^ 

- Lhe abuv^:J'n u'et ltlon '' 6a Oil pie^auiu li^T^O I8 7 simply by 
providing one set of seal rings 82 to^seal between the input 
shaft 2 and the^drurtu^^iiitdJ^'^^ 23. , 

Further, the oil chamber of the abe' Vo N montionod oil -' 
— "P' idbsui''e servo 13 is connected to an oil line 94 of the 
- abev-e-^men^^are-i^-ed- boss ^mrte 3b, t - hio oil line 94 is 

connected to '[^a^ oil pressure control unit^ ^'¥»o^g:s::t ^is .it rated d 
In other words, for the above-mentioned pil^ pro o otire servo 
13, an oil line from the oil pressure control uni^,.g><4d£-^ 
"^TTHr&s-teiart'^-^ to the oil chamber of the oil pressure servo 13 
is jioftefercmt^ai^ by one set of seal rings 84 ^e-?^* between 
the boss -a^fitt 3b h^J ji. .[■. hu -'i -ca ' a^bii^ and the^ drums<4il^^!!^irt^^^^<-^ 



Furthor^ rpTe abuve me-i i i 'Li w i ud " input shaft 2 is connected 
to the a b ove- mei»tionoc f drum-shaped member 123 on the left- 
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side of the diagram, and ^^the inner eiirmiiryiei^OQ cidfT of 
this drum-shaped member 123 is 'eefrf*g«.«=e4 the friction plate p 
72 of the clutch C2 which "ife-nsapaiDie-^^ 

>^'e>^^Pi^fQ^t<j\:ii^\YiiL'* ^ ^ < !y i-r-€um-#^exej3.se.>-^e4'4 Q ^ ' ^he 

"Yne. friction plate5 72 e-f-^^fete ro clutch ■■ C2 ■ ■ i s- splined to the hub 

uj 

unit 12 4^ -" Furfe hor ; thi - g ■ hub unit 124 is connected to the 
--eri3'©jre~-HteB.feiarr^ carrier CR3. j . 

. Fu-rthoj:; — tho above montioneci drum/^'2b^@d^^|^in£>€^ 125 is 
^ supp^ted by the afee-wte^=mettS4©»er* boss -w?R!i*fe- 3b 3^ fts—fecp^ 
-»aae^fere-be, and the outer Gjr3rQ^Rri&dfe on @o- SKA e of Offerer front 
edge of thisMruiT^s'|L^gd,,.'^i^'^ 125 is ee-/ii?iy-aiLia Lhe 
friction plat^74 of the brake Bl which is eapablis^jr 
..j:a^a4-M;'R!€f-"^y the- oJ^ pro^grerro servo 14^ f©«2?---fe'he™-a-be¥«-«- 

he inner c i r crum#o ir ernre 



side of the front^e^^ of drum^^'|]ia^^clHQambe'r-^125 is 

-=Gi3^^*'^trred the friction plat^ 73 of the clutch C3 which is 

Q ^apft^**-^ nf T TB r ii i J i II J by the uj<11 jTi \ \\\t\ ' ■ servo 13 ^ i&©-r i tho 

.-.^^Jj j^h C3; — buliiig ' Lh — and \ ^^ ^ ^ j ^ 

^he friction .plat€?73^e*=s«*4ss=etal^^ the ring gear Rl^ier' 

rurthoi^ j:he carrier CRl jGam-p-M-^es a pinion Pla and a 
pinion Plb^ ^ \ ^] ■' hm^ ^r^r\ 1 nn pib meshes with the o^^i^^e- 
>4n i Q ' i= ii'» iro iged ring gear Rl, and i^ss^ pinion E|a meshes with the 
sun gear SI which is connected- to the input shaft 2. .ffitea!^ 
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vcarrier CRl is secured to the boss -nag^^fe- 3b of the case 3 via 
a side plate, and tsi»6 ring gear Rl is^suppo^rted by a 
supporting - on a r t . 126 n:o the boss «aagft: 3b ^ do QO-to roti i rfaGr r 

- — gu r^h - o r,^— t.o fr h€^ .abOVy-uiuirb 4oRred driam^^^^l^apecLjftesifee^f 125 
is connected^a -i-*ftteiag ^member 130 that fe tMCtf>0t i >i - to the 
rotation of the ring gear Rl when the clutch C3 is engaged, 
and^further, the other -eide of this transmitting member 

130 is connected the ring gear R3 of the second simple 
planetary gear SP3 of the - aLHaivu mcntaionod planetary gear 
unit PU. 

nn th^ ^ ■ ^h'"n rHn^fw^ the outer e i- TO t anrfog on eQ -' side of 
the first simple planetary gear SP2 is oo gi^gured a one-way 
clutch Fl, and the inner race of this one-way clutch Fl is 
connected to the hub unit 128 which^is copjiected to the ring 



gear R2 of the first simple planetary geariC'SPl. Further, on 



the outer edrisi^^aff fe r c n o side of this ring gear R2 is 
jr-n.7nfi-iign-rrfi a brake B2 comprising gja n ijgji-ar'proTO o u - 3 e o servo 15^ 

and^^^f riction plat^75. The i rfi rro 'i^" e ir c um ^ eo^ertre-'-s trd-Q e - f 
-" Eg i s friction plate 7 5 i#"spl^ilTe3^o the . ring gear R2 and 



the hub unit 128, >and ..a^^iSie-^febgiCTtnir -nii'Tgringa^e^^^^ :.iUu lyf 
f ffrP l i i firirti in n j i l ii l r splined to the inner i - r otMn r^e-ggrrce 

,.,^s^:e of the case 3^ ij> Lu say ' , "' ^l^Jsi^ ring gear R2 --i^o^/n 

/Tuado capamy ul lefcaining by^thg^ brake B2 . 

Further, the carrier CR3 4i#hTc4Mtars a pinion P3 

,^^;gjLapp ^ Q js4 a ^ is meshed with the inner 
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.-L^lrcumf Oircnm o i de of the afeo J WiiUi i i L M 'l l H u n a i4 L ring gear R3 
te'h-ie-^p^^Frire'Ku-.^^ with the 

ab o -mo n t i otio d sun gear S3^ via thij -pinion r3y ■QncT also 
linked to the ring gear R2. J? Ur Lhtr*v carrier CR2 - ^ ^ y - Mch 

-ftife a pinion P2 .wf»fift^ia4:>ft>d.U^y: tr^hfi a.xdp. pXaJ^ is itieshed with 
the inner €i r 3?c?mn f-e're iTC e - t:^ - j ?de of the abo'v^zf- m enti o n^ ' d * ring 
gear R2 v4!'a--tol-"snyrnl73nF^ 

aUov ' o "■ itK=»R - tio iTgd sun gear S2^ viia---^h?!irs-''^ya^^ Also, 
this carrier CR2 is linked to the counter gear 5 via t ' hi'cr 
side plate 127. j • 



r jche ^1==*"'=*+*='^^' rrc^aiVi: 



■ Ao dTdbuiiUeLH - abovo^ Jche planetary gear^PR and the 

C3 are -ee-rrfTcrgtrreT^ on one side ±fr-«fe«he-«ajUi»ai--dA^^e^-fe^ 
of the^planetary gear unit PU, aiiUn-ifeo fehe elutci T C2 - i3 -* 
~e^i»feg^3ge-^"H9t^^ in '^- l^hu aMial ' d-Lie<l ! ! ' Lluii > and the 

clutch CI iss '® e' W^iyLricd - en the othoru oide .in the . QHial 
^ d - irQ ot ^icix r , -and - the counter gear 5 jr-s-— cc/i ' if igured - in the 9)i/^^fy 
opposite dirootion (right side of the diagram) of the J^irJr 
planetary gear unit PU^«i ^ 4 1 ii' Ci iJLai E& i^^^ ^^ . BR i Further, 

the clutch C2 is disposed ^ n— t - hi - CygLnnei ' circumf o - ^nt i^l sido 



pa-gfegpgiila^jry- of the tj 



of the clutch C3, and pg.rfeipgiila^jry- of the transmitting 
member 130^ IH "ri il' n " i " l i r r nt -ii1-s th p ontpnt thf^ TT^-^?^^ Further, the 
brake Bl is - 000x1 gta^j ' d *' nir Lhfar "^ tjutui ciT t5 ^4 e ytd ' iw e'''"S'X'Ue-' '"0 ' ^^^ 



the planetary gear ^ PR, and the brake B2 is eonflgured on the- 
■i Outcp- oiroumTGrGn r GG o - idc of the^planetary gear unit PU. 

■ Continuing; ■ baood on the abu^y ' iindntiuned Lonjj'LruGtion^ 
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^he operations of automatic transmission dov i ge L15 will tiaou 
be describee^ with reference to Fig. 21, Fig. 22, and Fig. 
23 below. -Wowt Jthe vertical axifs of the speed line diagram 
illustrated in Fig. 23 indicate the revolutiono of each 
jgt-ati/o^ component, and the horizontal axis indicates the 
corresponding^ear ratio of the^Sa? rota^^Ti components. 
■ jTur-b - hor; rcgtMrding the^planetary gear unit PU section of 
this speed line diagram, the vertical axis to the farthest 
horizontal edge (the right side of Fig. 23) corresponds to 
ring gear R3, and Jaoroaf toi? moving to the left ■■ dirootion ^ 
within the diagram, the vertical ajj/s correspond^ to the 
ring gear R2 and the carrier CR3, the carrier CR2, and the ^ 

7^ / 

sun" gear S2 and the sun gear S3. to r t h b r r 0 gar ding the J€ca/ta 
planetary gear'^PR section of this speed line diagram, the 
vertical axis to the farthest horizontal edge (the right 
side of Fig. 23) corresponds to sun gear SI, and hcrcQfter- 
moving to the left dlrecti - on within the diagram, the 
vertical asccs correspond® to the ring gear Rl and the 
cajrrier CRl. Further, the widtl:^ between these vertical axes 
are proportional to the - inverDC uI- L lK - number of teeth of 



each of the sun gears SI, S2, S3, and to the lii ' u ii u^i:.^]" ef thQ "» 
number of teeth of each of the ring gears Rl, R3. - Alooy "'the 
^^tted Ij^ig^ irtTT l ^ horizontal idire ^L. Lioi i'- in the diagram 
illustrate the^ rotation transmitted -*^eift the 

transmitting member 130. 
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As illustrated in Fig. 21, the rotation of input shaft 
2 is input to the dfeewr"iiit?i 1 1: jrefted sun gear S2 and irii\iri grnT^ 
S3, by engaging the clutch CI. The rotation of input shaft 
2 is-^input to the abgw er- mgrntri ' onQd - carrier CR3 and ring gear 
R2, by engaging the clutch C2^ a fid this carrier CR3 and ring 
gear R2 can fi^r^fievrotation by tjh e ^i" o t a i mi - fig of^brake B2^ 
and^ further, the^ rotation^^>rf one direction -L^egulatcd by 
the one-way clutch Fl . 

Qft—' Lli ' C ' HLh i Li li t iiidr the rotation of the input, shaft 2 is 
input to the abe- 'v ^ fj^iumi irr eflrgd: sun gear SI, and the i^otation '- 
u£ L4ie ctUu^y lueiiLiuiied carrier CRl is fixed .^afSr* to the case 3, 
-sasai^ the ut - bo - VQ-^iaQntionod '^ring gear Rl rotates ^ith reduced ^peCc 
«3 &(»tationo " - ' bQ *s-e'd-- eri L he lu te t iun o l?" the iriptit - g^ ^ ^ft v/hioh 
*--gr9'*-4rf4.pA*^fe^-«fe^iyfS^ . The 

reducea rotation of the ring gear Rl is input to the 



Rtioned ring gear R3 via the transmitting member 130jf by 
engag«t€f the clutch C3.» Further, the rotu^^ion o f > 4Ao 
ring gear R3 may be fixed^by rotaininy-wi^iih the brake Bl. 
•TT3rs3efc^''*^he rotation of the -s rte ^- v^e '' nnren carrier CR2 is 

output to the a te e ve ■fne ni- 'l: i i a ne tf counter gear 5^ and io output 
to the drive wheel via -this counter gear 5, a counter shaft 
^ot illustratedji and a differential unit- 
J>tt first speed forward within the D (drive) range, as 



illustrated in Fig. 22, the clutch CI and the one-way-ciutch-" 
Fl are engaged. Then, as illustrated in Fig. 23, the 
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rotation of input shaft 2 is input to the sun gear S2 and 
' t -h o (Mil g&ar S3 via the clutch CI, and the rotation of the 
carrier CR3 and the ring gear R2 is regelated" iii one 



direction (the^^^orward ro^ation'Mi £ecti^ 



^-djr recl - iuii iir^d '-^ is - - fiKod t- — FiiiL t iur^ ^the rotation of the input 
shaft 2 ti"hi£ri ! ? »i io " input to the sun gear 32 and the reduced ^^«c:< 
rotation^S^ output to the carrier CR2 via the fixed ring 
gear R2, 'SR* the forward rotation for first speed forward is 
output from the counter gear 5- a bu^TT 

J;:r7 j s rMirot ^^t this time, within the'^planetary gear PR; the 
reducecf^rotation is output to the ring gear R3 via the sun 
gear SI wh erein the rotation of the input shaft 2 J io* input i 
and the fixed carrier CRl^ however, the transmitting member 
130 jjDiijBpa rt.ijLcaal ' ai ? does not transmit torque^ because the 
clutch C3 is released. Further, when downshifting (when 
coasting) , the brake B2 is I ' gfctcii i fifncd and the ring gear R2 is 
fixed»^ aai^d LhB dbove-mentionQd ctatc o f first speed forward 
maintai - aod while prevent ing-^fehre- forward rotation of W»sr 
ring gear R2 . 

Further, in* Lliidi first speed forward, the one-way 
clutch Fl prevents the ring ^ear R2 from rotat*5^ in ^pfeer 

^ppa^iLe dlie nr 1 o.n. .ri r ir4 allov^ forward rotation, and 
therefore, switching from a non-driving range to a driving 
range and achieving first speed forward can be 
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accomplished more smoothly by the automatic engaging of the 
one-way clutch. 

second speed forward withm ^ D ^drive) range, as 
illustrated in Fig. 22, the clutch Cl^brake Bl are engaged. 



--iChGn. / 



illustrated in Fig. 23, the rotation of input shaft 



2 is input to the sun geai^ S2 and * bh » o l aunw i yuj i i S3 via the ^ ^ ^ 
clutch CI, and the jioLaLi u n^" ul Lho ^ ring gear R3 - ore fixed. 
Also, reduced rotation is output to the carrier CR3 and the 
ring gear R2 via the rotation of the input shaft 2 that is 
input to the sun gear S3 ^and the fixed ring gear R3. 



^-j&i^'^f&c&f^'^^ that of the above-mentioned 

first speed forward is input to the carrier CR2, via the 
rotation of the input shaft 2 input to the sun gear S2 and 
the reduced^rotation input to r^s^ ring gear R2, and the 
forward rotation for second speed forward is output from the 
counter gear 5. 1 ^ 

^^^J^ ■ Now t ^t this time, within the^planetary gear^PR, the 
reducea^rotation is output to the ring gear R3 via the sun 
gear S2^ *wfeeTre4ri*-the rotation of the input shaft 2. lu iiipLuL, 
and the fixed carrier CRrJ however, the transmitting member 
130 ^1 'I I I i 1 -111 does not transmit torquej because the 
clutch C3 is released. 

third speed forward within the D (drive) range, as 
illustrated in Fig. 22, the clutcli CI and fefaurneiluis h C3 are 



engaged. -fireiL, illustrated in Fig. 23, the rotation of 
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t . 

input shaft 2 is input to the sun gear SL, and the ring gear 
Rl 35^edtnrea— t i l Si a' ^ ^-s-^e Q d- > ^ r cw r the fixed carrier CRl . ^'^<^ 
Jurthor i th \ £f ope&d reduc€S©» speed : go thri f t ion oil ? Lhxi> i TTig" i 
^gcai rT" ' i i m i l juM to the ring gear R3 via the transmitting 

member 130, £^gct the clutch C3 engagwtg^ On - tho other handr 

he rotation of the input shaft 2 isVinput to the sun gear 
S2, and a slightly greater^reduced^rotation is output to the 
carrier CR3 and^the ring gear R2 fTom t ^ ho rota - tion .. /jf th ^ 
input " 1i "if I " i ii im l t n t l-ii - sun gear S3 and the reduced jf 
rotatioi^ of the ring gear R3. A reduced^rotation greater 
than that of the above-mentioned second speed forward is 
output to the carrier CR2 from the rotation of the input 
shaft 2 input to the sun gear S2 and the slightly greater 
reduced^rotation input to ring gear R2, and the forward 

rotation for third speed forward is output from the counter 
gear 5. In this case, because the ring gear Rl and the ring 
gear R3 are'^at a reduced ^t i afca&n -, the ab O ' V - gs^ - me n t i o n o d -^ 
transmitting member 130 perferma a relatively large torque^ 

fourth speed forward withiny^D (drive) range, as 
illustrated in Fig. 22, the clutcl^Cl and I . l i K., j 1 ii l ^ C2 are 
engaged. Then, as illustrated in Fig. 23, the rotation of 
input shaft 2 is input to the sun gear^S2 and ^^e=a^=:5esFE^ 
S3 via the clutch CI, and^^^to the carrier CR3 and the ring 
gear R2 via the clutch C2 Wa^Lrfui'u, by Unu- I'UlIciLlun o-£- 
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■ iii the " 6La ' te of directly coupled rotationy ^ the rotation of 

the input shaft 2 is output as is into the carrier- CR2, and 

the forward rotation for fourth speed forward is output from 

the counter gear 5. ^fiifisC/y^t this time, within the^planetary 

gear'^PR, the reduceci^ rotation is output to the ring gear R3 

via the sun gear Sir whuieii-t - the rotation of the input shaft 

13apu'E^ and the fixed carrier C^l^^owever, the 

transmitting member 130 flgg-gp^airttia jg ou 1 q r > does not transmit 

torque^ because the clutch C3 is released. 

At — the- fifth speed forward within the D (drive) range, 

as illustrated in Fig. 22, the clutc^Cl and thiL ■ ■ ■ ■oMtch C3 

are engaged. Then, as illustrated in Fig. 23, the rotation 

of input shaft 2 is input to the sun gear SI, and the ring 

fi\< of r-otiTiaK ili^tkJ^h 
gear Rl reduces «TtaTiroft-^s|>eed^f«.©ffr- the fixed carrier CRl. 

Further, the aj^ood reduc^iw- speed rotation of this ring 

gear Rl is output to the ring gear R3 via the transmitting 

member 130, from the clutch C3 engag«fg^. 0n ■ 43hQ --* othei ' handy 

Tthe rotation of the input shaft 2 is^input to the carrier 

✓ ^/?,^^<^ 
CR3 and the ring gear R2, and^^ overdrive^rotation is 

output to the sun gear and ^'^^ -■•.|,|[][—giPH=ac S3^ g^pofft - tho 

--*be-ri?€*3'eeHd--3s^^ — Mr- sx^y an . 
Goverdrive rotation is^output to the carrier CR2 from the 
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rotation of the input shaft 2' input to the ring gear R2 and 
"■ fhe m; ' ei"dri¥Q station input to tkio sun gear S2, and the 
forward rotation for fifth speed forward is output from the 
counter gear 5. In this case, because the ring gear Rl and 
the ring gear R3 are^at a reduced ^;sfefijui©«/ the gibov^ - 
janntii nnnd transmitting member 130 p e r f orotic a relatively 



large t o r que ^ t! r anom iri 

sixth speed forward within the D (drive) range, as 



illustrated in Fig. 22, the clutch C2 is=©agsg@* and the 

brake Bl ij3=as^aAed . Then, as illustrated in Fig. 23, the 

rotation of the input shaft 2 is input to the carrier CR3 
P 

and the ring gear R2 via the clutch C2, and ^3*^ the ring 
gear 'R3 is fixed by ^ebffii'n-ing the brake Bl. This gqupqc an ' 
overdrive rotation (even greater than that of the above- 
mentioned fifth speed forward) , -•^'^^'^nr^^ 

inptrtr - ohaft - ^S -' inp u-t-'-'Irt:^ cgTTrreg—6R6"--aiT^ ^ rin - g; 
goal" R3, and :- is output to the sun gear S3 and -^Lhe 5Uii "gOTiu* 
82. From the rotation of the input shaft 2 input to the 
ring gear R2 and the increasedtrotati^rj/speea\ input to ,i t hicr 
sun gear 52, a ggcia-^er speed rotationVtnan that of the 
above-mentioned fifth speed forward^ is output^^t.-^aftd-'tft?''^ 
foi"ward rotation - for sixth speed forward J..'^ u ii l . piJt from the 
counter gear 5. ^^^ir^tr:^^t this time, within the^planetary 
gear^^PR, the reducedV rotation is output to the ring gear R3 
via the sun gear SI jsfeer-eifi- the rotation of the input shaft 
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2^i25''^i>i^^JK^ and the fixed carrier CRlf however, the 
transmitting member 130 ior-p tf i t -'iT?cri^js > does not transmit 
torque, because the clutch C3 is released. 

first speed reverse within an -B — (reverae) — rsTTrgtsv as 
illustrated in Fig. 22, the clutch C3 is o ftggg^ and the 
brake B2 io refe ifefeWd. ^'xHern,' as illustrated in Fig. 23, the 



st-e ^^^J^' jX^1}ii3 mantle 

io refe grfebd. Xben, as illusti 

of the input shaft 2 is input 

and the ring gear Rl rotates at reduc"^yrotatioi y^ ^rCT i 



fixed carrier CRl. Further, because the clutch C3 is 
engaged, the reducea^rotation/ of ring gear Rl is input 

to the ring gear R2 via the aibtrBaJ= Ha H:iit^^ ^^ transmitting 
member 130. ^emr he ottor'nand , because the brake B2 is 

the iuLliUIuti' iji:..,lho carrier CR3 and the ring gear 



R2 ^drs fixed, and ^ reverse rotation is output to the sun 
gear S3 and the sun gear "S3' because of the fixed carrier CR3 
and the reducecT rotation of the ring gear R3 . 
reverse rotation is output to the carrier CR2 , f rom^Vhe f isiod 

ring gear R2^and 'the rdverse rotation input to " thi - o sun gear 

'i 

S2^ and the fo&^a ' Jid rotation for first speed reverse is 
output from the counter gear 5. -WewrjJ-n fehio oqoq , similar 
■ t ' g!? " that of i tho above - niontionod third speed forward jd^ fifth 
speed forward, the ring geai/ Rl and Lliu LilU^i ^ j^r^x R3 are 



rotating wi^ reduced speed E«fcs«*55S^^and accordingly the 
abovo - ^ montione - d - transmitting member 130 porf ormo a 
relatively large I 1 1 1 ijin ^ I i in nil j j I Min 
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t r he P (parking) range and 13Se N (neutral) range, the 
clutclf'ci, ^lutoh C2; and elu - t-eh - C3 are released 
- partieulQj e, the tranomlnn ii an mfTrrPTnn . Tn i lj " boti ii y i ^t vr - th e input 
shaft 2 -«ft^\the counter gear byis disconnectred, /and the 



automatic transmission <dS25:iT?e lis ss a whole is in an idle 
state (neutral state) . 

Aa - doconi± Tgg^^ G>too^0 7 — 8rtrcr5ralTrg--feo the automatic 
transmission d&v > ioo lis rGlating- ' t'O tne„ .. p.r- , e .a p , n1- inwen^orr , 
'V dwtr - t -e the'^planetary gear^PR and the clutch C2 toeing 
^eei' iIigU'rcd on one side in ' the n un n 1 dir oot .i n n of the yirsl 
planetary gear unit PU, and the clutch CI bo i ng conf igwre d' 
on side . in the a - itial dirc - c-tio - n ' of the^planetary 

gear unit PU, the planetary gearr PR and t - he - planetary gear 
-^mrfc PU can be Gonf igurod closely together, compared to JUre 
* -ears^ wherein for example two clutches CI and C2 are 

^ ■ y il I piM-n between the planetary gear^ PR and planetauy 
■g^ etfT" UHd-Jb PU, and the transmitting member 130 -£g^ 
^rart - jmifeting reduced rotj ^ tron can be^ relatively shorteee*. 
By doing so, the automatic transmission can be made more 
compact and more lightweight. Further, because the inertia 
iTorce^^SinertiaO can be reduced, the controllability of 
the automatic transmission can be increased, and the 
occurrence of speed change shock can be reduced. Further, 
compared to the case wherein three clutches CI, C2, C3 are 
^^^unriyuiud- on one side of the planetary gear unit PU, the 
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oil lines (for example, 2a, 2b, 91, 93, 94) that supply the 
oiA, procQUjns servos 11, 12, and 13 of these clutches CI, C2, 
C3 can be/^on^tructedN^sil]^, jand the manufacturing process 
can be simplified and the costs -teiuULjliL down, 

^ ■ rth - Qj:; cinoo the K^i " ! ^prr L gi^niiA servos 11 and 12 are 
p rovided on the input shaft 2, one set of seal rings 81 and 
82 soal the case 3-«ftel ^^upply'^il to the oil lines 2a and 2b 
T jj.rx>.v-id ( jd within input shaft 2, and therefore oil can be 
supplied to the oil chamber^of paftQ - acuro servos 11 and 12 

without providing seal rings between, for example, the input 
shaft 2 and the olLn^i-UouUi^ servos 11 and 12. Further, -trtT 
pi^QOQure servo 13 canVsupplyvoil ^f rom^the boss *grrrfe 3b 
— piovldeci - fiuii IH ' n'^gr n ^ ^a,^ without passing through 

-eAcimple- other units^ jyn othQi ' w u i ' du/ wii ifTlpply ^ o i] by 
_^^y^^(:^ij^(d.i^^^^^ tiii'g's 8-4s> Therefore, oil can be 

supplied^ simply by providing one set of seal rings 81 and 82, 
84/each /ton/ the tssjz fpiTgrj juiu servos 11, 12, and 13, ^sa^ 



sliding resistance from the seal rings can be minimized, and 
therefore the efficiency of the automatic transmission can 
be improved. ^ / // 

Further, because the clutch C2 is oonf-igurod on tho^ 
^ inne - r- oireumf oronco aide of the clutch C3, the clutch C3, 
which must transmit a relatively large torque in ordor to - 



TOt'Cit^LOfigr^ oan DC ' confi j 
■ eutjCL *' u-li i uumfeieiwe ■■ oidQ ' 7 "" Qti r d '' LlilM ciTlLUi UJ and the oi ^ 



^tx a a aomgt the reduced TOtnt^LOfg^ can DC ' -cenfcn gnreri ■ nflr -'tlTC 
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. pfeoccure servo 13 WiililuJ can h-ave an increased diameter, 
particulars the pressure area of the oil chamber of the -«r3r 
■ prxioourd servo 13 can be enlarged, and the ririj'a'jr i I ji i nfi r 

torque transmission^ofMihis clutch C3 can be increased. 
Dy- oonf iguring^ the clutch C2 on the innc y n ciroumf - o roarp - a i id er 

^fbj-Gh- can have a smaller\capacit^..i*^^^ torque transmissioi 
nnmprarrd tn the clutch CS^v'the automatic transmission can be 
made more compact. 

Further, the clutch CI ib a ulliL-uh whdbtH » engages at the 
relatively slow to medium speed ^le^el -s of first speed 
forward, second speed forward, third speed forward, and 
fourth speed forward, and therefore when this clutch CI is 
released' at the relatively high speedT leve ' tec "of fifth speed 
forward, sixth speed forward, >9ir first speed reverse, 
particularly the hub unit 122 that connects this clutch CI 
and the sun gear S2 rotates at a relatively high rovoluti - en 
or j »o¥olveS i in reverse (see Fig. 3) . O n Lire trb t ior - haii O , yiit 

•i^ass f,ifth speed forward jey ii^^st speed reverse the 
transmitting member 130^reduce^ «afcats^ speed, and.^,,.^J;iS^ 
sixth speed forward the transmitting member 130 may be fixed 
in some cases, a - i ' id diffeL"enc!Q in » i'c u^ i lutr'ii .i uifb j -i r t ifrr n -the hub 



unit 122 and the transmitting member 130 -can d«tMr. However, 
because j5i»6 clutch CI is located on the ©ppooite side of 
the^^planetary gear^ PfT-v^iQ ' ttic planetary gear unit J?07 the 
hub unit 122 and the transmitting member 130 can be 
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coiillyuie^ apart from one another, ifeif comparieofi with 4J»e 
"SSs=e wherein, for example, these members are in contact due 
to a multi-axial configuration, decrease^^ef f iciency of the 



automatic transmission resulting from friction and so fortlfi 
from the relative rotation of those units can be prGvorrbo -d', 

^urthor r automatic transmission devioc I15 aGOording - 

<tr ssiit^<^^ ^ .... . . 

X'O thij prGOo-nt embodiment i ^ -f\ — ^ir=^ ^'' ^^-^ ^^-^ 7' ■[■h"^''' ■ 

directly coupled >tr fourth speed forward. Therefore, 
fifth speed forward and sixth speed forward, the gear ratio 
can be ti)pu^iLi'i.eU Lo a high ratio, and particularly when 
4n©4An±.g2i!Ljm,.^^ ' Lhu evo - nt^fehat* the vehicle is 

running at a high speed, the engine 4?e4f©-iiifei©««» can be 
lowarcd , n j ir j t hin no fi t rii toiit r.n < t i n 1"h r q m r t- r rr-T-T— rrf the 
vehicle wnilG rui)aiwc^*'^at: a high speed. 



- ^Im^, Lhe liiil^iiig mymbui (ii - i paiTluulai "t he transmitting 
" un j uiLef)"^ "' ^-!^ '" linking the planetary gear^PR and 't'ho 4-'iliririfti1^^Rvy • 
^ r j u f - nTii -^ PU requires rigidity to withstand the reduced 
speed torque that is=inprrfe. ^ EHi/l ' "ciiamplo, in fcho . omg ""of 
"■ eor>f iguring A clutch that engages at a slow to medium speed 

^jdT a clutch that engages and disengages^reduced^rotatiomf on 
the inner oireumforonco side of the lirikittg " membeo^^Sfe 
clutohog must have a large capacity,^ therefore aj^ 

'""^pp^jSpTtrs^ diameter.^^ correspond i^ith this capacity 
becomes necessary. Therefore, in the ovcnt - that the ii^ukin g^ 

ymoiftbo j^i io ' tho j xypc that passes on the outer circumferenc^?*/ 
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side of this type of clutch, ^even^ larger diameter 
-■j^gtr&:»arfe^gg^^dj.afl K}te ^ ^ maajsu^emej^i- t - f t i^O Qe--^jriafe-cb3& becomes 

necessary, . uiiJ . Lha Ttiametor m f aa^ - nromont - of the linking 

member^^is enlarged mca-Q than noocooary . and the automatic 
transmission as a whole bo^eflt es -- gi - CL at. e r^ ^n the d'^iyC ' L-i!un ^ 
«re diameter. Therefore an object of the present embodiment 
is to. reauQQ the cr rrl-axgeflteiyb' of the diameter KLeerouromont , 
and ^provide a ^compact automatic transmission. 

According to the present embodiment, all - clut - chcro -etm - 

T^ C TM p gnf ignrpj uith^n-^ enlargaHftSf- the diameter ^ jci e aa - ur-OHioiy t of 
the linking member, by oonf igurinc f y a clutch C2 with a small 
capacity o.nr - t- hQ - '■ 3fjn>k4ftg ^ Q $ftte' 0 ry partic-^lai - ly on the inner 
■XLiroumf QgQnoQ- side of the transmitting member 130. 

^Sixteenth Embodiment;^ 

— .©eiiw, jthe sixteenth embodiment, which is a partial 
modification of the fifteenth embodiment^ will^be described^,^/^ 
with reference to Fig-f 24 through " Sl'/jp ^ 26. 




H^ilowi ^mponents of the sixteenth embodiment which are the 



same as those of the fifteenth embodiment wiLl— be denoted 



jsi^*\ the sajne reference numerals, and description thereof 
jjuilLLea , except for pcw - tial modifications. 

As illustrated in Fig. 24,^^JwT automatic transmission 
w dcj^icQ li6 of an au^m at i Un-t-gai F g i trt ' S i nnr^er^a -LQ t'-' 35 a3py"<J& the 
sixteenth embodiment ■ ±3 a mr^dif i - catSron t rfi the configuration 
of the^'planetary gearVpR and the clutch C3, v^compared tavfe**rfees^ 
-tyf^liC automatic transmission <h=!^Lnf^ I15 of an autornQ't r icr 
^ LTUH ' umioo:^on rol - ati j ig tH9 the fifteenth embodiment (see Fig. 

/acJTeJ 

jhe clutch C3 is oonf - o r giaTO dr on the planetary gear unit 
PU side (left side of diagram) of the^planetary gearfPR# 
..■■ ^.thin- thi o autrQmat>io - " - t"rQ ' n - om - ioDion device Iib w The inner 
■oiroumf orcnegr aide of trhB front ^£3t^ of the drum^^tt&^^dSa^ 
.jftemtre^ 125 of this clutch C3 is sp^-ined to the friction 
plate^ 73, M^u - d the xmiorV i eii^cuiT rre' i<d ir ue ''- t»ide - ^f bhxg friction 
plat^^t^St^^ splined to the hub unit 126. The drun^a^ajied- 
-^''''Xjtf&rtQw 125 is connected to the input shaft 2, and the hub 
unit 126 is connected to the sun gear SI. HT - tfr t hei 'T ^he 



clutch C2 gomprgoin ' g a e^^L-^^^^ ^ure servo 12 , >^ friction ^ 

plat^72, a drum^S'il^p^/'Tt^'b^^ 123, and a hub unit 124 is 

la^^^TeJ rsrc//<3^lly^ fntoa^r^ . ^ ^ ^ , 

(jj u nfiyUiyd tu i l.1 "i<" \\mk ^ il fr.i . jmn rnf oronG - c^ u idc of the -dtbu^U 

TnentionGg» clutch C3^ LhuL"''i:L> LU Juy^ is enclosed withm the 
hub unit 126. // 

On the f^ithop- hi-TTifii Qn theV^outer il. i i u ma f eiTOn - ec^ side of 
the^ planetary gear^ PR is oei'ifiguL ' ed - a multi-disc brake Bl 



HHL-par - oO'£Hiirc 



that comprises a n-^ - drl -p ar - o O'sm r o servo 14 and 




friction plate^ 
3 planetary 
Further, the 



74. The side plate of the carrier CRl of thi 
gearvpR is fixed'^and supported by the case 3 
ring gear Rl is connected to the transmitting member 130, 
and the friction plate^ 7-4 of the brake Bl >s splined w^rttr 
the outer circumfere nge - oid e of fete*s^ transmitting member 130c4jA^< ^ 
-gi ^ ' -thro tra - nom - i - tting iub!U ft y=!Ji:> 130 - is connected to the ring 
gear R3. 

he operations of automatic transmission d^jrinee^ lie will w^uj 
be described^ with reference to Fig. 24, Fig. 25, and Fig. 
26 * ij»-'XjjAj "^J^^/^s with the above-mentioned first embodiment, 
the vertical a^^s of the speed line diagram illustrated in 

the g e^olutien - Q - of each rotation component, 
and the horizontal axis indicates the corresponding gear 
ratio of these rota^^^ft components. Further, regarding the 
planetary gear unit PU section of this speed line diagram, 
the vertical axis to the farthest horizontal edge (the right 
side of Fig. 26) corresponds to ring gear R3, and hnrniiif ^-i^ir 
moving to the left di rootion within the diagram, the 
vertical a^^s correspon^ to the ring gear R2 and the 
carrier CR3, the carrier CR2, and the sun gear S2 ancithe 
sun gear S3. Further, regarding the^planetary gear^PR 
section of this speed line diagram, the vertical axis to the 
farthest horizontal edge (the right side of Fig. 26) 
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corresponds to sun gear SI, and hercaftier moving to the left 
..-.4«r«?^*©ft* within the diagram, the vertical ax^s correspond^ 
to the ring gear Rl and the carrier CRl . Further, the width^ 
between these vertical axes are^proportional to the ii'iULiJ^i 
■lO^rgfee- number of teeth of each of the sun gears SI, 32, S3, 
and to the ^kf^^J^'C^^00''^^<yXJi^ number of teeth of each of the 
ring gears Rl, R3. ,fi^«r, the dotted\jJ^ae^,Jgfn=^ horizontals^ 
j:i i(g . ootiuu in ' tho diia ( jiauL "' illuj L/ ratc that the rotation 
transmitted ^^^ffi- the transmitting member 130. 

As illustrated in Fig. 24, by engaging the clutch C3, 
the rotation of the input shaft 2 is input to the sun gear 
SI. Further, the ^eg^g ^i ' ^n the above montioned carrier 
CRl is f ixed ^f&^ to the case 3, and the ^ - bwu " meiiL±ua L Ld - ring 
gear Rl rotates at'^ reduced ■■ rcycatiofra based on the rotation 
of the input shaft 2 input to sun gear SI. In other 

words, by engaging the clutch C3, the reduceci^rotation of 
the ring gear Rl is input to the ring gear R3 via the 
transmitting member 130. 

^^^t^r^^ipfy illustrated in Fig. 25 and Fig. 26, within the 
planetary gear^PR, third speed forward, fifth speed 
forward, and first speed reverse, the rotation of the input 
shaft 2 is input to the sun gear SI by engaging the clutch . 
C3, the reduced'^rotation is output to the ring gear R3 fj;jsf^ \i 
the fixed carrier CRl, and the reduceO^rotation is input to 
the ring gear R3 via the transmitting member 130. At this 
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time, the ring gear Rl and the ring gear R3 are rotating at 
a reduced speed, and therefore the j/af^^z^^T^^^ffJeilt^ 
transmitting member 130 porgorm s a relatively large torque^ 
tr.innmi nninn On the other hand, ^ first speed forward, 
second speed forward, fourth speed forward, and sixth speed 
forward, the rotation- of the ring gear R3 is input to the 
ring gear Rl via the transmitting member 130, and further, 
because clutch C3 is released, as illustrated in Fig. 7, the 
sun gear SI rotates .baood on ' nnn h riif fCTc afe speed .tesses* of 
/\>0h^« ring gear Rl^ ^fu^J ^hc^ f' ^ ^Ti^ ^ aarrici" G fi4w,^ 

-^N-ewv'^he dfe't^Tj-f r gf of the'^planetary gear^are similar to 
those of the ahove-^ii^^^^ fifteenth embodiment (see Fig. 
22 and Fig. 23), and accordingly description thereof will be 
omitted. 

. . .. Jk, 

Aj ' UejgjyibGd— abovo; - ai:!.iM:jL ' d ' ing te the automatic . 

otitis s^KTcc/ft^ emh od'M^^ y 
transmission -de^TTTS* lie r elating" to -t - faG p ^e- jtiiiL iiw UirLp&fr, 

due to the^planetary gearvPR and the clutch C2 boing ^ 

-eeftl^^^ on one side ^rft--ife4^^ a5-iJl "dra! ^ otaroi > of the ^ir^ [ 

planetary gear unit PU, and the clutch CI feeing conf igurod ■ 

on the ^g4=; ^ i^- b .= s4.7utgr gin tips axiay^iMjctioft of the^ planetary 

gear unit PU, the planetary gearVTR and UiRr ' plane 'L- Qpy - g. i 3 ^ 

jiww^fe PU can be - eonfjLgurod closely together, compared to Jsrft^ 

oaac wherein^ for example^ two clutches CI and C2 are 

■ ^ e n r f iguriaQ ift between the planetary gear^PR and planetary 

.goag unife PU, and the transmitting member 130' 



■ feranomittirx^^ induced iul!.ttLi^m can be^ relatively shortonogt. 
■ By doing - o o, the automatic transmission can be made more 
compact and more lightweight. Further, because the inertia 

force "^Nj ^ertij ^i can be reduced, the controllability of 
the automatic transmission can be increased, and the 
occurrence of speed change shock can be reduced. Further, 
compared to the oaoe . wherein three clutches CI, 02, C3 are 
- configured on one side of theVplanetary gear unit PU, the 
oil lines (for example, 2a, 2b, 91, 93, 94) that supply the 



■ uxl pibbbure servos 11, 12, and 13 of these clutches CI, C2, 
C3 can be/constructec\^easili^, 3153 the manufacturing process 

can be simplified and the costs -fe^^G^^^bt^Ebsp^m . 

Further, since the m i A, p„rp-^n) .i r n servos 11 and 12 are 

provided on the input shaft 2, one set of seal rings 81 and 

-fa "^pJt jkzSt^ Sof- 
82 seal the case 3*iaSft supply^oil to the oil lines 2a and 2b 

■ pi'0 ' vrded--vy/ithin input gj ioft and therefore oil can be 
supplied to the oil chamber of oiO. p - roo c uro servos 11 and 12 
without providing >^Jfer seal rings between, for example, the 
input shaft 2 and the oiM. prosoure servos 11 and 12. ^/ 
Further, the - prossuir e servo 13 carr supply^oil from the 
boss n:ifti - 1S 3a extended from the case 3, without passing 
through other piFirt ^ €or oxainpJ.Qy a Jic L thojrog - oro ■■ can o^pty . 

'-^4j?"' ^ - pro'V'i d mi'g --'- o n >(> " »-s ^ t «... Qf u ual ijuys 04 ' . Therefore, oil 
can be supplied simply by providing .one set of seal rings 81 
and 82, 84/eacn \f0j7 the o-i. l^^T'rPs.snyH? servos 11, 12, and 13, 
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^^^jj^ sliding resistance from the seal rings can be minimized, 

and therefore the efficiency of the automatic transmission 

can be improved. 

Further, the clutch CI 9 #u' u u ' luLuli uhitiih engages at the 

relatively slow to medium speed Ig - vgIo of first speed 

forward, second speed forward, third speed forward, and 

fourth speed forward, and therefore when this clutch CI is 

released at the relatively high speec ^loHi ' tilJ) of fifth speed 

forward, sixth speed forward, >>ar first speed reverse, 

partTmiJLaxly the hub unit 122 that connects Jfe>hai3 - clutch CI 

and the sun gear S2 rotates at a relatively high Mi^svulcrLiuii 

/ p 

or a^e'v^e^'S'ieBs^ in reverse (see Fig. 3). On the other hand, .,>art 
the fifth speed forward erf first speed reverse the 
transmitting member 13Q^reduce«s£ rotation speed, and 



sixth speed forward the transmitting member 130 may be fixed 
in some cases, ^ i%d dif^^£ ^ en ' eQ *' "i ! q i" rovolutjiom i^ j otwcG t i the hub 



unit 122 and the transmitting member 130 ^ <^n oocu'r . However, 
because ■fc'hiO ' clutch CI is located on the ac^^^^te^ side of 
the^planetary gear^^ Ji*44^the 'planetary gear unit >PU7 the 

hub unit 122 and the transmitting member 130 can be 

3P^<Lc4 M zd 

Gonf igurod apart from one another, ^ftt compara-sSw with Jrfie 

wherein, for example, these members are in contact due 



to a multi-axial configuration, decreased efficiency of the 
automatic transmission resulting from friction and so forth 
from the relative rotation of those units can be f^a gi 0 . vonted . 
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Further, in - the event . that the clutch C3 is placed 
between the ring gear Rl and the sun gear S3 for example, 
the reduced^rotation must be engaged and disengaged, and -pKe CL/(ficJ\ ^ 
-teeetSTttes- relatively large, but by placing^ between the input 



shaft 2 and the sun gear SI, the engaging and disengaging of 



the rotati o n of the input jha-ft 2 - from this clutch C3 «wise« 

r/^'i or jfy: 

/ the reduced ^rotation - outjmfc from the ring gear Rl of the 

/planetary gear^PR to bo ortgayeU aiid Uiseiiydyed, Tmrg the 

clutch C3 can be itiade more compact, and therefore the 

automatic transmission can be made more compact. 

Further, the automatic transmission dbvioe lie aecogdl-ng 

to tho - proG o nt embodiment is 4a-^ranomiooi"Cin *- devrcc that lo 

directly coupled fourth speed , forward. Therefore, 

fifth speed forward and sixth speed forward, the gear ratio 

can be e i " f i 'U d-^j »- a high ratio, and parti rrul nrly when 

icm om r LvU "- egi a ■ vehiolo/ in tho p y euL Lhat - the vehicle is 

running at a high speed, the engine i^voltiLiuuii can be 

Loworod , and this ■ contributor to tlw quictnGoo — of th e* 

vehicle v;hilo run^iiiaig^^at a high speed. . 

^tewr " i - n - tho event that a clutch is ^awfigurod in 

units 

between the planetary gearvpR and fehc planct :aTyaa gf < :u i,a.' j. i i4dLt PU 
for nrdmplr, the length of the l"iii] ';.i Tfg =::meinbj^^-r:( ^ i-cti-j f=grTy^ 
""=SS^ transmitting member^ that links the planetary gear^PR 

must . 

and ^•Q '-' pl-ano t ar y-^rrgg . a r "Han^ PU bocomub luiigejix^in tho axialj^ 



V^C^A^ , and since this iJM^ikinq member is--fe j? transmitting /^/nijfegr^ 
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y 

\) the reduced^rotation, the thickness of the^member must be 
increased no n.n to M i th itnnd thir^ and therefore the weight 
also increases. Therefore an object of the present 
invention is to provide an automatic transmission that can 
shorten the distance between the &pe«tt^--J^^emj>u;:b4eft planetary 
^ ^ar - aod - lihe plane ^a^ gear uni^ and^ reduce L h e ■„ ia ci-iL caae i n 



weight. 



the present embodiment, in - particular^ the clutch 



C2 is disposed^ on the e ppooa rb e side i-n Uiu axial dlruuLlau'" 
of the^planetary gear unit PU fra?em the^planetary gear^PR, 
and therefore^-^P^f^^^rl^id^^ a clutch between the planetary gear 
PR and the p Xa]:ie.fca^' y -€f- e Q r u ni - t PU is not necessary, and the 
length of i5*to>«i5=g-^ 1 1 l i n ii 1 n i the transmitting 

member 130 can be mado fehuL .muvjli shorter. Therefore, 
t]lcriBla#e--ifr weight of the automatic transmission as a whole 
can be pasovcnt^jp fi . 



^/^Seventeenth Embodimentj^ 



iia32IIItJie- seventeenth embodiment, which is a partial 

modification of the fifteenth embodiment will^be describe 
with reference to Fig. 27 through Fig. 29. PitjT 27 is a 



Fig. 29. P-r^ 
T llu ' 3ti"a1jj L3igr^ 



jSIT§ltra'feiG-..jQri3'S.s-^ the automc 

:ransmissiorr^evice/^f an automatic transfnission relating to 

, \ X / 

bhe seventeenth/^mbodiment. Fig. '2^8. >is an operational table 

2^ ... / 



Df an autoiR^tic tranlsmission relating, to the ae'ventedliiith 
^^TjjnirtHipr^Qr^i-^ ^anj^ Fig — 29 is a Speed lineN^iagram of an 
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■ aut-oma^jjfu Li ' ciliMiii35ion" ' i"G ' lQ ' bing to tho oei^enb^cn^th 

^pnKoHjLmcin.-fc^ Components of the seventeenth embodiment 

which are the same as those of the fifteenth embodiment wiii- 
— fee- denoted-^^frth the same reference numerals, and description 
thereof omitted, except for g^artia - i modifications. 

As Fig. '27 illustrates, the automatic transmission 
dovioe - li7 of the automat iiO t rQn s m 'FS^ir€m--^e^^^^ 
seventeenth embodiment i^i-Q mQ -d3y&L.ea feion '"-' of tho - 
4/ configuration of the clutch C2, and f urthor/ " Oon!li!i<;juiu' 3 a 
brake B3 instead of a clutch C3, .^d enabj/es the carrier CRl 
of the^planetary gearVpR ^ be fixed by the brake B3m 

T^'gjr-'gym'mra^^^ 'eiiiboai!mei^r^C^^ 

Within the automatic transmission Steccfece 1^7, the brake 
B3 is configured on the planetary gear PR, on the ^ppoo - itcr - 
(left side on the diagram) Mism the planetary gear unit PU. 
This brake 83 comprises - a - n- e ^l ■ pro - osuro servo 16, ^ friction 
plat and a hub unit 133. Further, the clutch C2, 

comprising an oifli prooouro servo 12, Jk friction plate 72, a 
(±r:\i\^-^^€^k&:gh:<dr^^ 123, and a hub unit 124, is ^^e^rif igui - ed ^rr 

I ] i iiiiii U I .1 niiiT n ( ]M""i i r ii l i nv oi m n nt .i n nr li brake B3^j^ 

that ■' iiO " '4iQ^ H SQ ^ r, ij enclojcd within the hub unit 133. The 



hub unit 133 of*' l3tri - a brake B3 is connected to side plate 

^ ef - uim jide. of the carrier CRl, and the^side plate of the 
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nt.h^r ^^ -^ ^ carrier dRl is^supported by the input 



shaft 2 co^rT'TQ^^^ny'TSgpatr^^ Ji ' ui!aLiii ' e| . Further, the sun 
gear SI is connected to the input shaft 2 via the drum^^ 
m bhap u Jnffembei" > 123 of the clutch C2. - ^ilooji^' ^e friction 
plate 74 of the brake Bl splined v/ith the outer 
circumferen ce cido of the ring gear Rl, and this ring gear 

yy 

Rl is connected the transmitting member 13Q;^>^&rtQ-is^ 
.^^jsotuiee^^ to the sun gear SS^ via this tranomltling mo mhn? 

— 



"■-ee iiLiim - xng, b ased oil -the dbOv ' ti " iiniJ!itioned cono"byuotion , 
^^^^ ^^^f^ 
""pie operations, of automatic transmission <ieTrEG^ I17 will tb:^uj 

be describee^ with reference to Fig. 21 , Fig. 28, and Fig. 

29 below. Now, as with the above-mentioned first embodiment, 
& 

the vertical a5d^s of the speed line diagram illustrated in 
Fig. 29 indicate^ the - rGvolution - s of each rota^4=©« component, 
and the horizontal axis indicates the corresponding gear 
ratio of these rota^b©*^ components. Further, — ircgarding the 
planetary gear unit PU section of this speed line diagram, 
the vertical axis to the farthest horizontal edge (the right 
side of Fig. 29) corresponds to ring gear R3, and hcrcaf t ex 
moving to. the left dii-tfuUire ft within the diagram, the 
vertical ax^ correspond^ to the ring gear R2 and the 
carrier CR3, the carrier CR2, and the sun gea^ 32 and 
> an, n ^g.CQ3? S3. Further, j?Ggarding the^^planetary gear»PR 
section of this speed line diagram, the vertical axis to the 
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farthest horizontal edge (the right side of Fig. 29) 
corresponds to sun gear SI, and 4iertiarLtii:' moving to the left 
>-4irQ0'fei"en within the diagram, the vertical ax^s correspon^ 
to the ring gear Rl and the carrier CRl. Further, the width5 

between these vertical axes are^proportional to the 



af-JbJsi^ number of teeth of each of the sun gears SI, S2, S3, 
and to the jLja> ! W3"&o^3 i G i f th i ? number of teeth of each of the 
ring gears. Rl, R3. . Ms - e , thel^otted ling,.,-ia&:teire horizontal] 
diroct-^^on in the diagram illijjitrQtg that the rotation 
transmitted ir^ the transmitting membej: 130. 

As Fig. 27 illustrates, by rG1^QMifig the brake B3, the 
•g-hov^-n'^fi^ i - opn ^ carrier CRl is fixed ^&e> to the case 3. 
Further, the rotation of the input shaft 2 is input to the 
sun gear SI, and the erbovo - montiooiGd ring gear Rl rotates at 
reduced^ rotation/ based on the rotation of input shaft 2 
which is input to this sun gear SI, b LK ^auju Lhi - a carrier CRl 
^s^^^ fixed. In other words, by engaging the brake B3, the 
reducea^rotation of the ring gear R3 is input to the sun 
gear S3 via the transmitting member 130. 

J2y jdoing- ao; Ms Fig. 28 and Fig. 29 illustrate, 
rcg a j f dirfg the/^planetary gear* PR, ^Jft^ third speed forward, 
fifth speed forward, and first speed reverse, the rotation 
of the input shaft 2 is input to the sun gear SI by 



gr^ytaining t: 



Qining the brake B3-^^the carrier CRl d=s=#3:xeti, and the 
reduced^rotation is output to the ring gear R3 by the 
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rotation of the sun gear SI v^hcroin ^- tho rotation of the 

input shaft 2j^^^/%pttiistt, and the reduced/rotation is input to 

the sun gear S3 via the transmitting member 130. In this 

case, the ring gea^Rl and fehe jcdng goar" R3 are rotating at "^-6 
3n<=/ 

reduced speed, ^therefore the ^^dro v e ' iit 'u u L i (ji i ( j d^ransmitting- 
member 130 performs- a relatively large torque^ Hr.in^maTTi on > 
On the other hand, at first speed forward, second speed 
forward, fourth speed forward, and sixth speed forward, the 
rotation of the ring gear R3 is input to the ring gear Rl 
via the transmitting member 130, and further, because the 
brake B3 is released, as Fig. 29 illustrates, the carrier 
CRl rotates baood on each the rota . tio3» within the speed ^'^^^^ 
■ Jl'GV^ of this ring gear Rl and the sun gear Sl^or^^he*- 
rotatH r uii of ■ liB4>i -e~'jrRp- H p t i- . G hei - r '' (: 2: 

" l^ ^ s r wy fbhe 4et=tOT» of the r^fenvp-mon - tionod planetary gear t/n* ( 
are similar to those of the -ftbe^ c ' d uLiUii bud fifteenth 
embodiment (see Fig. 22 and Fig. 23), and accordingly 
description thereof will be^-jJiui-LLuck 

ho - docc r ihad -> ^]JOVbr ; — QOCMrding to the automatic 
transmission d u i^io^ai I17 3 g e^Qti!ng '" 4!^ -* t"h e^ p *s ^pn1" i . nvontiOTi , ^ 



due to the planetary gear PR and the clutch C2 being 
■uuuuf iguiud on one side in the CHtiaL di i j^oO i fcioR - of the 
planetary gear unit PU, and the clutch CI being rj a u gB^figurGd - 
on the oth^r nj r^n -in '^hn axial/ ^diTCct - lon of the planetary 
gear unit PU, the planetary gear PR and the planetary gear 
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unit PU can be oonf iguro - d h closely together , ^compared to " t - he - 

wherein^for exampl^ two clutches CI and C2 are 
o on f Q r guE ^ d^'i n r between the planetary gear^PR and planetary * 
goar unit PU, and the transmitting member 130 *e*^ 
,-fc ^n3iT ri tt - i - rig reduco - d - ro - tation can be^ relatively shorte;$eti'. 
By doing so, the automatic transmission can be made more 
compact and more • lightweight . Further, because the inertia 

force inertiap) can be reduced, the controllability of 
the automatic transmission can be increased, and the 
occurrence of speed change shock can be reduced. 

Further, since the -o tl {^re^^ ^ m ^e servos 11 and 12 are 



moun /<2.cf 

p - roviQcd on the input shaft 2, one set of the seal rings 81 
and 82 seal the case 3 ^and supply "•"^il to the oil lines 2a 
and 2b provided within input shaft 2, and therefore oil can 
be supplied to the oil chamber of o il prcanurc servos 11 and 
12 without providing seal rings between, for example, 
the input shaft 2 and the ^ jJAi^-i- ' ebbui^ servos 11 and 12. 
Therefore, oil can be suppliedjaijaply by providing one set 
of the seal rings 81 and 82/each Itoy the ^41 prooouro servos 
11 and 12, sliding resistance from the seal rings can be 

minimized, and therefore the efficiency of the automatic 
transmission can be improved. 

Further, the clutch CI i^ q clutch -"ndTi35fa> engages at the 
relatively slow to medium speecf ^ - lcvGlo of first speed 
forward, second speed forward, third speed forward, and 
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fourth speed forward, and therefore when this clutch CI is 

released at the relatively high spee(3 ^ - 3 r evQlo H of fifth speed 

forward, sixth speed forward, oif first speed reverse, 

p mrtdrcularly -the hub unit 122 that connects this clutch CI 

and the sun gear S2 rotates at a relatively high rovolution r 

or Eovolvoc in reverse (see Fig. 3). On the other hand,^^^^^ 

fifth speed forward first speed reverse the 

transmitting member 130*^reduce« j rO'tation speed, and 

sixth speed forward the transmitting member 130 may be fixed 

in some cases, and di - ^ - f - GrGnco^i i n -..x ^olution ' g bctwoon the hub 

unit 122 and the transmitting member 130 can o^setrr. However, 

because -^^iMrs <3luttA CI is located on the oppooifeG - side of ft^^ftrjO^ 

Of^a^i'tc^^jirs^ciim ^ — — — — — ^ 

the-^lanetary gear PR .»^ar'±i^(p\axi^tB.T ^ gear unit Pl y, the 

hub unit 122 and the transmitting member 130 can be 

j_rf^n.f.ii.gii-T7.f=^ apart from one another. In comparison with,.,;fe+r^ 



wherein, for example, these members are in contact due 

to a multi-axial configuration, decreased efficiency of the 

automatic transmission resulting from friction and so forth 

from the relative rotation of those units can be pxewrrtred. 

Further, since the reduced^rotation output ^to the f-iTd l 

planetary gear unit PU from theVpianetary gear^PR is mado to 

engaged and disengaged by the brake B3, the number of 

■-pft gt -s (for example drum^^^-^^aedr-Ttemhe-r^ and so forth) can be 

reduced as compared to - felic cage - ^^ l yhoroin , for example, /^^/^ 

r e c « '< >/ < 

clutch C3^ riyg ^rgwiidjdod . Further, the brake B3 can 
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3^ oil directly from the case 3, and therefore the 

configuration of the oil line can be simplified as compared 

to the case wherein, for example, a clutch C3 is provided. 

g urtehcr ^ ''^e automatic transmission device li? aee oarding 

'•^&e""i :h e pres e n t embodiment is q tranomrs ' S i uu de-y i'S e ^JiJa^r^ij--^^ 

/// 

directly coupled ^Pc fourth speed forward. Therefore, 
fifth speed forward and sixth speed forward, the gear ratio 
can be apcelfloid ' t'e - a high ratio, and particularly when 

mou nt o d cni r-tn- vo hi fiiili ^ j . ^^ t^^^ mr n nt . thnt i the vehicle is 
running at a high speed, the engine I'eTulutiuiib^ can be 



J.^we*ed, a md " t h4 S '^^-Q.Qajtf^;^^^^^ s -s-rrf the 



:^a hi 



vehicle wfe4rire- run/tift^^at 



gh speed. 



kjwr ^ in th o Qvnnt thrit a'^clutch is - eonf i r guro d-THT^.. 
between the planetary gea^ PR and the planetary gear unit PU 
for example, the length/of the linking member (particularly 
the\ transmitting member) that link§ the planetary gear PR 




\ 



and the planetarv/gear unit PU becomes longeron the axial 
direction, and^ince this linking membe^ i^y^r transmittir 
the redufeed/rotation, the thickness of tBe member must be 



increased/so as to withstand this, and-'theref ore the weight! 

/ \ ^ /' \ 

also i^creeLse\. Therefore an object of the pre^^sent 



invention is to provide an automatic transmission^ that can 
shorten the distance between^/the speed , reduction planetary \ 



^gear and tiie praTTe'Ear^^ gear unitTaHa" redtrcH— the: 
sWgight 



y 
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,>^t»j:^4=^^4;2ten^rfe^ the clutch 

C2 is disposed on the tjppooitQ side inr^-^he-^'ew^ {Lai .« i;l i a; i:i c t i o rr 
of the^planetary gear unit PU &fom the ^planetary gear^PR^ 
—-and thoa;€»f oj;-Q, provi drng a clutch between the^planetary gear 
PR and theYplanetary gear unit PU is not necessary, and the 
length of the M"n k ifig"'''iii c i ?ri &e r r ■ pQi"fe 'are ular . .L i y t ' hcr transmitting 
member 130 can be rna - de l iliat^mvc ta ! shorter. Therefore, an 

weight of the automatic transmission as a whole 
can be p- rcvQhfeQ d. 
QjjJEighteenth Embodimentyf' 

•Ba^ke^ r * Liie - eighteenth embodiment, which is a partial 
modification of the first through the seventeenth 
embodiments will*^be described, with reference to Fig. 30 
through Fig. 32. •i^i^«i--..i3-0--J^^ 
rdia^xairM^^ automatic transmission device/of an 

(automatic transm-d^sion relating to^'^the eighteenth /embodiment 

1 \ 7 ■ \/ r-yC . . 

iFig. 31\is an/operational table^of an automatic^ transmission 

\ \ / • /'X / \ 

relating tb(^the eighteenth elhbodimejTt , and^Fig. 32 is 

speed^Mne diagram of arv/automa^feie^ 
tl^e--eigJa^eeBth--^m:^^^^ ^mponents of the 

eighteenth embodiment which are the same as those of the 
first embodiment will - be denoted w . y6 » the same reference 
numerals, and description th ei reof omitted, except for 
-f )arti»l modifications. 

As illustrated in Fig. 30, awi automatxc transmission 
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de-vttee lie comprises a^planetary gear unit PU and a^planetary 
PR on the input shaft 2. fn - iia - planetary gear unit PU is a 
multiple type planetary gear*, which comprises a sun gear 32, 
a carrier CR2, a ring gear R2, and a sun gear S3, -e-s-^-y^-* 
four rota^^a .components^ w-t^ieiein^ ^^he carrier CR2 a long 

pinion Pljthat meshes withj^ sun gear S3 and ^ ring gear R2, 
■p.cuppoiL^i.^d by-a oido p^re-fe'e-y and a short pinion PS that meshes 
with^ sun gear S3, whioh af¥ ^ meshed one to another. 
Further, the ateOTK:i"mQatJ.ono^' planetary gear^PR is a double 
pinion planetary gear^that has a carrier CRly^ ft(M^ 3?n , 
pinion Pb^is - meshed with a ring ' 



ring gear Rl. and a pinion Pa^is 

;% p;^;oM^ Pio 

meshed with, a sun gear S2, which are meshed one to another. 



On the Qbo . vo - mc'ntiQne d- input shaft 2 is earrfiy ured a 
multi-disc clutch (second clutch) C2 on the inner 
circumference side, which comprises an (ji . l- - p . rG'O0urQ servo 12, 
^friction plate^72, a^drum^^^'t^cgm^&0^ac^223 frfeeterfexfftf^. > 

el tat > eh >> <irur ft, and a hub unit 224 linked to^ sun gear S2<i -oges^ 
yra multi-disc brake B2^on the outer circumif erence side, ^b^aas^ 
comprises ^■gHK>'il ^p rQ Q -su-r>< 5 )- servo 15, and ^ friction plate 75 TKa / arre 
that^^^J^ splined Ts?s^i= r-t?fe ' C Q'bo^v err meT^Mtmgtt hub unit 224. 

The oil chamber of this -< ^ ' ll ' prefroupe servo 12 is 
extenc^^ from one ^^g« of the case 3, and is connected to an 
oil line 91 of the boss 3a which is ^^eevi-ded on the 



— abtosz ^ mcnt - ioncd input shaft 2^ irr-sr- olcQvo form. - Also, this 
oil line 91 io IxtTke d to an oil pressure control unit not 
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illustrated. ^Trrn ythor word J / . ^ecause the abc W'C - mcmtion - od 
uiiiJf^T^e-sigthfe servo 12 is oonf igurod on the boss 3a, an 



oil line from the oil pressure control unit, not illustrated, 

70 12 /^X - J 



to the oil chamber of the j©i«^-pTees«*e servo ,j 
^^j;;fif%isp&x3tdt^^ by one set of ^^^^ rings 81 Jfe<5 seal between 
-nrts- boss unit 3a and the^drumT{jS3*i'^a^d>ifi^^ 223. 

Further, the above-mentioned input shaft 2 is connected 
to the-.aba5^e-«m©fi±.^^ andT3i» the inner 

r ed I ' c uiii ' I d n5 i!^ee— s-j;^ of ^fe^^e fronr-e^ger of this drura^i^rSfrfed:^ 



member 223 is ebfrf-r guroc^ - the friction plate 72 of the clutch 
C2 which is ea p a te l e-e r f engagin g- by the - oil pressure servo 12^. 
.f o r t he clntrh — oplined. Further, ^fe^Mrs hub unit 224 is 
connected to the ate-e'v^e-^m enti - on ett sun gear S2. Further, the 



lected to the a&e'v^e-^m ent - i - on etT sun gear b^. turtner, une 
brake BT i-s-^d^rsptrs-ed— by-'-s- p - M - n ing-'- ^ ^ outer circumferenfffe3&/ 
-@*d:e' of the above - mon -^ H TTOed driomr^-Q-g^^^-^'egy^^ 224, -cupablir 
engagamg- by ^ 3 r" pr- o -s^auj^ servo 15. 

On the - otrh - Gg hand , , on the other-aiete- (the left of the 
diagram) of the input shaft 2 is uui4ju^U"i ' ud a multi-disc 
clutch (first clutch) C2% which comprises a- ft ■oal r-pTre-Q- s - ure 
servo 13, ^ friction plat^ 73, <llc^\mi^€^s^^^6^,Jse^^ 225 
- f O ' rm - Q Q" ol-utch ' drui rr, and a hub unit 226. ^'l^xctxon plate^ 
73^^^^ splined -wirfefe the inner -cT TOuift ^ e ie ciicc cido of --fe*ter front 
' -.©di^pe of the^drum/^S^^^a-'^i^&ite^ 2 2 5 -e^gr-ttri^ s ss ^^ and<ve //f/f'^'^ 



r^friction plat'e^'^^S splined w4-fe4^1^the outer ^ 
^^'^L x ^ ^^^m Lo' ^ ^ of Ji^We front ^ ts - dge - of the hub unit 22&^^/^ 
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■a nd" Llils imb TIuIL 2-26 ' is connected to. the carrier CR2 . 

The oil chamber of this ■ e^ '- -^e 6 £>4.: ^r q servo 13 is 
connect^^^^j^an oil line 2b which is formed on the otoovor* 
,jaon4;ionod' input shaft 9^ nnH h.]*^.; n ■■rrrr--' a^-i ^^ pja ow^t-grt 

''a4!^iftg'*-fe'h'e***'edge'^af*"'*t4:Te--^^ 



the oil line 93 of the boss ccJ5*t 3b which^ M--pTT9JWLd^^ 



»fe£i:,>,A^pirtr-gi ^ "' ari d ' thio - e - il '^ine 

^Linked toj^ oil pressure control unit^ not - il - tus - trat o d .. 

Therefore, <re>6pa^e4i j n g -. th-* j dbove^mGatipnGd ' oi"l--p - 3?C ! ; i !)S " ua. ' e - ae i' v o 
— providing one set of seal rings 81 to seal between the 



boss 



3b oX ^ ^tJa^o-oaoG - 3 and the drumT^sisaB^edTj^eirifee-r 



conf iguxoo an oil line from the oil pressure control device^ 
,^jL Q-fa ' » illuct - gQted; . to the oil chamber of the oil pressure 



servo 13, 



on the boss ^^^fit^- 3b is 



a multi-disc 

clutch (third clutch) Cl^ comprising an oal preoor r ie e servo 
11, ^ friction plat^ 71, and a drur 



221 



The 



oil chamber of the above mijIition-Gd^fl pr^ijS-s-u^ servo ll is 
<z^t^ f2<s etc J 

linked to the oil line 94 of the irbu v b-^-ineivfe-ro^i©^ boss tfta3*%r 



3b 



, and fefei#^oil 1 



ine 94 i ' O - . Jijjilced - to 



pressure 




n, rciCTiirfiAii 



n. o3>l ll 



from tfie 




6-et- ^J: ' gjeal rings 84 LliaL s - eui btrbw ee n tho - bo ' s^ unlL -J b o ! c 

F m Llier ^y — o n thp^ aV > ovQ me-ntioricrd boss unit Sby'l^itixyre^/ ' ' 
' left - of tho .i dia ^ graift; ' the drui^r^ii^^ertS^jjt^rib^ 221 ^^^^-''•silppo^b©* 
,..^.sJSh-drS'''t:x;>^J^^^^^ and aoh ' gL "l ftr front edge of 

the inner oiroum i get^eLie ' V:^.^^ of t**s drum^^S^tap•gd^.tIq^b€^ 221^ '-^ 
the friction plate^71 of the clutch CI" ir aw^ ^a AlnuU, vjhiuh -^a ir 
engaged by the ®iy preoaure servo 11^ f - or the olutoh ' Gl. 
^^^.^ffi the outer circumference gider of this, clutch CI is 

conifiii gi>f^ a hub unit 222 on which is formed the «J&©'9=e^ 
^onti'onod ring gear RJ^-b^asflinAnig.; anet ^his hub unit 222 is r^O^kfsl^jy 

supported by the input shaft 2 ^&e^ db -' " " U ' u be ucf petririEr- o f ^ 
,,rQ- tatio i& - F urthorj th'e ^rrier CRl c"om^^oQC a piHitJiiPdPa "- 



jpja.H-n ■pT-m.-iirw^^ a r> rj -i= h t pinion Pb -S- meshed with the 
■ ^be-WD-JiniQ nti on o d ring gear Riband fefa ^ pinion Pa meshajiwith 
the sun gear SI which is connected to the input shaft 2. 

..-This- carrier... CRl. is.. fixed-...ta. the-.b.oss...„fl!^t 3b...of.„..the . case.. 3,.. 

via a side plate. 

Also, the drum7'5.k^^'^i''2fteM5Vit: 221, to which the above- 
mentioned clutch CI is splined, isV supported by the ab@ - vG< 
- m e gylsy^g med- boss tHEtt 3b jg® laiai t® "TJCitateS/ and "'a transmitting 
member 230 Jlo ■ oommuLuiJ for transmitting the rotation of the 
ring gear Rl^when the clutch CI is engaged, - and- fuiLhei; — 

^ thc - cthor o ido of t twrs -^- fe - r arfts m i ttirig -^^ 23 0 ■ 48-^0l '!i ni =icl !Led 

the sun gear S3 of the o b ovG m e- ntionod r- planetary gear unit 
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PU. 

On thr n th n r h n n rij on the outer circumference «m>4^ of 
th^ planetary gear unit PU is oon-fingtiTcd a multi-disc brake 
Bl that comprises an oil - p^oo»£W 3^ servo 14, friction plate^ 



74, and a hub unit 228. thQ side plate of the carrier 

CR2 of the Qbovos-montioitcd planetary gear unit PU is 

connected'^ hub unit 228 feba^U-i ^ - . s - p! i ^ crd -- th e friction plate^ 

are ^R^i /\^cl^ 
of the above-mentioned brake Bl^ -a^ further, this hub 



unit 228 is connected to the inner race of a one-way clutch 
Fl. The short pinion PS of this carrier CR2 meshes with the 
sun gear S3. Further, the abQv e- ^m@e 'fe!±gnBd sun gear S2 and 
ring gear R2 mesh wi th the long pinion PL^ of thi - s 

^ carrier GR2 , a- linking member 227 connect-eab*^ one edge 
of tehiiy ring gear R2,^nd J'1i i;Tg i"Jji!J^ 'J' 1 1 fe^i:fe3LJ.U-JZL!lk^ the 
counter gear 5^ via thio linlcin - g^mGHibGr 227 ^ ^ 

As described above, the ^planetary gear'^PR and the 
clutch/C3 jare e onflgurcd on one side ■ a.-^ - n th - o -'^a xTaA ■'■■ diigootaon ■ 
of the'^ planetary gear unit PU^ ^nd also the oluLch CI ia 

nrrin fii r pi ^p;r|^ qr ) ^i n i t ri . n . i .tir l 4 2 ^ i - n I 1 i M ■ ';j"r g ^^ ?ll 1 ■ 1 1 . m nrh -i^ia ^ and the 

clutch C2 if 0 ^ ^o nf - igurcd - OTT" i,hG other aide in ■ the ax ial . 



and the counter gear 5 is cnnf i gurGd - -in the - 
opposite d!«seru:±CTi (right side of the diagram) of the 



planetary gear unit rri^ (<V'f-"Mi'r»»,»j^i,1,iiiii >|,,i.Im^. jmiI r m i Further, 

srrsKSeJ f^^dj^l/y iVuoasrc/ 

the clutch C3 is d i n pn^^ fe=4--T°rn--t-h'Pr-^^ T^r-pTn-Fmrnr>t- - n . r> - 1 t Hr> -- 

of the clutch Cl^ and par4:ic!feTj la arLy of the transmitting 
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member 230^ that transmits the output thereof. Further, ^q^s^ 

brake B2 is oei=hf ignre.d on the outer circumf erenAi^Jt--.8djete- of 

/acsffeJ arouA </ 

the clutch C2, and the brake Bl is &gH i" H: ' guged " on the outer 
circumf eren^ggal i JiiJl of thevplanetary gear unit PU. 

^, C on fo 4i aAj^4ft g 7' TP A ^ y ^r-^^euJ^^La.,..^^ 1 On e ^ ^^^ ^ ' ^ 4t ^"^^^^ ^rr^^G^^ mTH^ 

(derations of^^ automatic transmission d«wrc« lis^will tKau) 
be described^ with reference to Fig. 30, Fig. 31, and Fig. 
32 below. Nev tf^ the vertical ax/s of the speed line diagram 
illustrated in Fig. 32 indicat^ the g^voltitionG of o ^ a -oh^ 
rota^^!^ component, and the horizontal axis indicates- the 
corresponding gear ratio of these zot^^rn components. 
Further, ^?eg€rt?^iftg' thevplanetary gear unit PU section of 
this speed line diagram, the vertical axis to the farthest 
horizontal edge (the right side of Fig, 32) corresponds to 
sun gear S3, and horoa i fttax moving to the left di^-ySsWi-iuii 
within the diagram, the vertical aj^s correspond^ to the 

ring ^ear R2, the carrier CR2, and the sun gear S2. Further, . 

^^^^ Unjt 
regarding the planetary gear^PR section of this speed line 

diagram, the vertical axis to the farthest horizontal edge 

(the right side of Fig. 32) corresponds to the sun gear SI, 

and to ojgoaf tCMf moving to the left fH*rpf^tHrf>n within the 

diagram, the vertical ax^ correspond^ to the ring gear Rl 

and the carrier pRl. Further, the widtti between these 

vertical axes are proportional to the ia^g to»]^>oc ' 8!g"-t!he number 

of teeth of each of the sun gears SI, S2, S3, and to the 
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iasxXSSSSsiSr the number of teeth of each of the ring gears Rl, 

R3. ^}^, the dotted \lin^.-r^ss=^^ horizonta]\diafteefe±©«i in 

the d i a g r am-- j r i t u S L 1 a ' - irf i -g fe the rotation^^ transmitted f-^em 

the transmitting member 230. 

As illustrated in Fig. 30, the rotation of the input 

shaft 2 is input to the above-mentioned sun gear by 

engaging the clutch C2, and the iM^te ^ tion of-thie sun gear S2 

can be fixed by r otamiftg the brake B2. The rotation of the 

input shaft 2 is input to the aboHi''a>^Tnen ' Liun u d . carrier CR2, 

earthier- C^oL 

by engaging the clutch C3, and the TOtatio fi can be fixed by 
iRiKTining the brake^,,^?. Further, rotation in one direction 
is controlled by the one-way clutch Fl . 

On tho other " hand; — ["i Tu ab o v e ■ "'m e n tioftod sun gear SI is 
connected toVthe input shaft 2, and - 1»kQ rot-ct4on-Qf -bh rg^ 

^Hy f i pu 'L" 6iiQ"frb '" "a * ^j r9 ^ "" JT IU f'la - rtbO '- r f the carrier CRl is 

connected to the case 3 «a«^ its'^ rotation is fixed, and 
therefore the ring gear Rl rotates at^reduced ^tatrL - @ ' H ' & . . 

Further, by engaging the clutch CI, the reducedVrotation|r of 

Is ^ 
ring gear Rl -ert?e input to the sun gear S3. Also, the 

rotation of the b^&^^^i^s^sis&^^^^is^!/^ rxxiq gear R2 is output -t©- " 



■ thG F"' QpbaTO'*iT^cy^ oQuntor ' gear ^5 ^i£gJIKi ■^'^g.^Q^et^^ to the 



drive wheerig^prthis counter gear 5, a counter shaft unit 



not illustrated, and a differential unit. 

first speed forward within the D (drive) range, as 
illustrated in Fig. 31-, the clutch CI and the one-way clutch 
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Fl are engaged. Then, as illustrated in Fig. 32, the 
reduced^'rotatioryJ^ of the ring gear Rl &a?e- input to the sun 
gear S3 via the clutch CI and the transmitting member 230. 
Further, the rotation of the carrier CR2 is ■ controlled" in r* 
one direction (the forward rotation direction) by the one- 
way clutch Fl^ 3rf»--erti^ r wo j « il s ^->^e*---ea-Bira i^ 'C K2 " rs piy ^ ^ ili ' E 'gtr 
^Jj::om-^e-fea"td-n*^^ Then , 

the ring gear R2 rotates -#e^wa ^ for the first speed forwar 

: S2 and the 



from thg reduced^rotatio^^ input to the sun gear 
fixed^ carrier CR2, and fe-hat. /at ri^Arekr is output from the 
counter gear 5. /vi*fiT'<>^ 



^■tevv; v^ihcH downshifting (when coasting) , the brake Bl is 
(rQ ^ Qinod'-an ^ the carrier CR2 Jss=s:£i=j&ed, and the above- 
^ mcntionGd state of first speed forward is maintained while 
preventing ^4ie forward rotation of ^hia carrier CR2 . 
Further, at - thd r o first speed forward, the one-way clutch Fl 
prevents the carrier CR2 from^ rotation ia .. - tefeij^upiJg^ &jr^e- 
«^ d.>TOiat4 on.> a n.A»ajr Kjw3 ■ fiijiwdid n ' olid^iim/n , and therefore, 
switching from a non-driving range to a driving range and 



a Jsvfli i ra g' Hsri!^ first 



ej»l ^ ^ 

il£: h -ii fr VmIi O g--tHifr first speed forward can be accomplished more 
smoothly by the automatic engags^g- of the one-way clutch. 
In this ^pa-i^, oecause the sun gear S3 and the ring gear Rl 
are^at a reduced rg'feati.an , the above mcntionci»d '' transmitting 
member 230 ptiif omiii a relatively large i-orqn<a^ t-y>»Misin i grs-rrR- 
second speed forward within the D (drive) range, as 
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illustrated in Fig. 31, the clutch CI ongagod and the 
brake B2 io" rocajTi o d - . Then, as illustrated in Fig. 32, the 
peduced^rotationJ of the ring gear Rl a*e input to the sun 
gear S3 via the clutch CI and the transmitting member 230, 
and the rotation of the sun gear S2 is fixed by the brake B2 . 
By doing so, the carrier CR2 rotates at^reduced rotfeil^iono 
slightly ,, and -•#*0ffl- the reduced^rotatioiw input to the sun 
gear S3 and •fetwrs* slightly reduceaVrotation of the carrier 
CR2, the ring gear R2 rotates ^" r w a-r d for fe - ho second speed 
/& forward, « ond tbirg rotation is output to the counter gear 5. 
- Mow, J^lso in this case, because -the sun gear S3 and the ring 
gear Rl are^at a reduced j go totoo - R , the ■ alTOi^u^iuiJiiLi-Uj fg^ 
transmitting member 230 "^f^omu^ a relatively large torque^ 
t r QTisn T ri: o 0 i ott - ■ 

third speed forward within the D (drive) range, as 
illustrated in Fig. 31, the clutch CI and the clutch C2 are 



engaged. Then, as illustrated "in Fig. 32, the reduced J'j^ 
.rotatio^^ of the ring gear Rl is input to the sun gear S3 
-via the clutch CI and the transmitting member 230, and also 
^ the rotation of the input shaft 2 is input to the sun gear 

uuTTk 

S2 by engaging the clutch C2. Further, the rotation of 
the input shaft 2 input to the sun gear S2 and/^ the 
reduced l^rotation of the sun gear S3, the fe ' itod - carrier CR2 
has slightly ^catrgr rcducod rotations than the r(!»duoGd 
jgotation^ ■ ol U ' j^Ig sun gear S3. Further, from the input 
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rotation of the sun gear S2 and the reduced^rotations of the 
sun gear S3, the ring gear R2^rotate4' frorv j ^ar ^ d foj; third 
speed forward, and this rotation is output from the counter 
gear 5. In this case also, because the sun gear S3 and the 
ring gear Rl are^at a reduced OTtrotion , the abtjuvju-iutiiitluiied 
transmitting member 230 porf orm c a relatively large torque^ 



rem omi o - o ionn 

fourth speed forward within i±IS* D (drive) range, as 
illustrated in Fig. 31, the clutch CI and the clutch C3 are 
engaged. Then, as illustrated in Fig. 32, the reduced «^^s%€tc/ 
rotatiorj^ of the ring gear R2 is input to the sun gear S3 
via the clutch CI and the transmitting member 230, and also 
the rotation of the input shaft 2 is input to the carrier 
CR2 via the clutch C3. Then,^by the rotation of input shaft 
2 input to the carrier CR2 and by the reducedyrotation/ of 
the surw gear S3, the ring gear R2 rotates forward fc» r 



fourth speed forward, and this rotation is output from the 
counter gear 5. In this case also, because the sun gear S3 
and the ring gear Rl areV^at a reduced rotation , the jsh&^C "' 
montionod transmitting member 230 per forms ' a relatively 



-J v.. w 



large torque^ tranomjiOGJ-OH . 

fifth speed forward within the D (drive) range, as 
illustrated in Fig. 31, the clutch C2 and the clutch C3 are 
engaged. Then, as illustrated in Fig. 32, the rotation of 
input shaft 2 is input to the carrier CR2 via the clutch C3, 
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and also the rotation of the input shaft 2 is input to the 
sun gear S2 via the clutch C2 . Then, -f^eKf the rotation of 
the input shaft 2 input to the sun gear S2^ and thu" - ^ -' uLL f Liuu 
^ of- ' t ' lfu iixpui AhafL 2 in p uL to the carrier CR2, the ring gear 
R2 is in a direct-connect rotating state, and rotates 



^ Q - r\^Q2?d - £oi Lri u fifth speed forward^ v^hj-ch ^ has the same 
-rcyb ation as the input shaft 2, and this rotation is output 
from the counter gear 5. 

Jit sixth speed forward within the D (drive) range, as 
illustrated in Fig. 31, the clutch C3 cngago!!! and the 
brake B2 i-o rcaa'lned. Then, as illustrated in Fig. 32, the 
rotation of the input shaft 2 is input to the carrier CR2 
via the clutch C3, and rotLQ - tion-^Qf the sun gear S2 is fixed 
by rc^afhing the brake B2. Then, **4?©fft* the rotation of the 
input shaft 2 input to the carrier CR2 and-*^?©Tfr the fiASU- 
sun gear S2, the ring gear R2 rotates at ( wc rdri v u i u L - a L i cinj::i - 
■ fo ' r sixth speed forward, and this rotation is output from 
the counter gear 5. 

first speed reverse within the R (reverse) range, as 
illustrated in Fig. 31, the clutch C2 ic ongngo i d and the 



brake Bl ts^Tr^"^^^. • Then, as illustrated in Fig. 32, the 
rotation of the input shaft 2 is input to the sun gear S2 by 

engaging the clutch C2, an^i Q ' 3 r go^ "" t!i ' t 'ii' j i lyi L'ui L '' rf the carrier 

CR2 is fixed by r tff n In g the brake Bl. Then^ f - rom the 
rotation of the input shaft 2 input to the sun gear S2 and 
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^^RT the /f ixe^/carrier CR2), the ring gear R2 rotates -ar n - the 

■"-Tjpfpi Qo - ito d j ^jruu ' Liui r uo ' t?he first speed reverse, and this 

rotation is output to the counter gear 5. 

- At the P (parking) range and N (neutral) range, 

p Q - y rt»x £HT^ clutch CI, - cluLU 't C2,- and ^i etofeeb > C3 are 

rele ased^ the t ransmi ss . i . o n mav e mont betw e en" ' th e> input shaft 

the counter gear 5\is disconnected^, and the automatic 

transmission ek©5c#ee lis as a whole is in an idle state 

(neutral state) . 

As described above, aQoosrdduri^ -' bQ the automatic 

transmission davl - ge lis ^Plating to thc - prosont ,vnvBa rbTrcm, 

because the^planetary gear^PR and the clutch C3 ^^ir^ ^ 

■■ OQnfigur - oc U on one side in lilie Q 'S i i- ol .. di r- e tyfe-jrett of the j?^ ' 

Tec/ 

planetary gear unit PU, and the clutch C2 is oo n - f i gurod - on 
the Gt - hor ' -odd - e i ^ n the axialy^d^ A ' b-G tA' Q n of theVplanetary gear 



uni 



t PU, the planetary gear'^PR and fehc pdancto ^e y g cni ;Tinilr 
PU can be oonfigiwod closely together, as compared to -^hier 



— OQOO wherein £<ai i' ■ ommplc two clutches C2 and C3 are 

Gonf iguTed -^iJt between the planetary geair^ PR and pjjiiic fcgyy 
^.gcai" unit PU, and the transmitting member 230 ^^OT^ 
■ii t;:QnomiWLing i»iii r .o du4Sod lULatiei ' i can be relatively shorteftedf^. 
By duing the automatic transmission can be made more 

compact and more lightweight. Further, because the inertia 

rorce -^NLnertlJf can be reduced, the controllability of 
the automatic transmission can be increased, and the 
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occurrence of speed change shock can be reduced. Further, 
compared to t h e— oaoQ wherein t hree clutches CI, C2, C3 are 
cUiiflyuied on one side of the* planetary gear unit PU, the 
oil lines (for example, 2b, 91, 93, 94) that supply the^adTl 
- f>^ ' 0 -&t> j?Q servos 11, 12, and 13 of these clutches CI, C2, C3 
can be < ^onstruct ed/easil^, the manufacturing process can 

be simplified and the costs 4» rQught dowfl T 

Further, since the -e^ry proccuiro servo 13 is provided on 
the input shaft 2, one set of seal rings 82'^sealM:he case ^ ZkidU^ui <^ 
'€trrd supply oil^cT tne oil line 2b provided within input 
shaft 2 ^rfsag ^ irdr- th G'^'^e-f^^ uan b u "": ^ uppliod to the oil 

chamber of oi3: p - r^6 -&t^e servo ^/thout providing seal 
rings between, for example, the input shaft 2 and the oil 
pressure servo 13. Further, oil prooouro servos 11 and 12 
can^supply^oil^f rom the boss JMrirts 3a, 3b -p^iwjr^e d -^- from t - tt e- 

— ^ea-s^e-^, without passing through other ^n^r^y o ^ ^^jy^pi — ifj- 

.other: wo-r€lf&7 — ^iravt^-^e^Sb^^iily/^ 
^, .rings 8.4---and-^--&-4. Therefore, oil can be supplied simply by 
providing one set of seal rings 81, 82, and 84/eacli\^f oj/ 'the 
TsHri" -p'r tfy :34*£^ servos 11, 12, and 13, ^sn&A sliding resistance 
from the seal rings can be minimized, and therefore the 
efficiency of the automatic transmission can be improved. / 

Further, since the clutch C3 is ^^^^^p^^r^^q^^A^^f^r- ^ n t h nn - ^ 
"■ circumf crcn r o e— 'STrde of the clutch CI, the clutch CI, which 
must transmit a relatively large torque . in -e r d ex--t.Q— fe-3?QTr5mi t 
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the reduced - rotat - ion , can be e©flreirgtw:a£l on the outer / 
circumference side, and this clutch CI and the m.1 jJitrsT3i±3?e 
servo 11 thereof can have an increased diameter. 
Particularly^ the pressure area of the oil chamber of the oil 
pressure servo 11 can be enlarged, and the cap< ;iGity ee p-a±d:€^ 
>^;Cff torque transmission'^of this clutch CI can^be increased. 
By configuring' the clutch C3 wiii.ch-.GaH have a smaller 



^capacity^^ ^fLorque transmissiori^ Compared to the clutch CI, 
the automatic transmission can be made more compact. 

Further, because clutch C2 feSB-a^.»*i<a^ Ui-at engages 
v/hilG-'at first speed reverse, wtieR- -1sMs -o- J r ia^ o h - 2 i3 - cn ( ^ a^e^ 
- jLfc-^^f-v f gdL-^ pfi^d-Muii^^7-^T;.a.a. p the hub unit 224 that connects this 
clutch C2 and the sun gear S2 rotat^ at the same ^^-aiien 
as the input shaft 2, ^ ^y'^T^igtfyiHjiiiy Llf^fca e"luLuh ' ' ^ Sf - while the 
transmitting member 230 rotates in the opposite direction. _ 
and accordingly fej»e^35eigBaia^g*.«b^eaas^^ 

difference the transmitting member 230 and*'''the hub unit 
224 bceomej groa - t , but due to fefaio clutch C2 being located 
on the op p o oilr e - side of the"^ planetary gear J)^^ ^ - xor the [$^^^ 
planetary gear unit the transmitting member 230 and the 

hub * iunt 224 can be ■ ooif^j& ' a r gtarcd apart from one another. 
Compared to the case wherein, for example, those parts come 
irT^contact due to a multiple axis construction, the 
decreased efficiency of the automatic transmission caused by 
the friction produced by the relative rotation between those 
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parts can be p-rerV^Wretl . 

Further, the automatic transmission etevioc lis according 
to the prcsen -t embodiment is q tranora ^-S'S-jro ii - de\^ ' ii::e Lhal : rs ' 
directly coupled^ fifth speed forward. Therefore, at 

first speed forward and fourth speed forward, the gear ratio 



can be ep*e€irfyrei2h-i*i'--a^ and particularly when 

HBft tmy f ll' ed ''''' (y n**g'"^gh^ t t h a -fe the vehicle is 

running at a high speed, the engine^can be tf fa-rl i z e A rw r t'l T^ 
- — be-tter Te^^ ^44st4jre«f@ T ., anri ,, t-hiD contribute 3 to ' "'-4 OTt!:aseee-e4 fuel 
economy of the vehicle while running at a low to medium 
speed. / 

^..^^.-^-N-e w — tha - link - ing- 'HtembgT — (Tn^pci -L' t ic ti 1 a i "-^fhe transmitting 
member! linking the planetary gear PR and -teire-piratietary- 

fea*--«u«Hbfe PU requires rigidity to withstand the reduced 
speed torque that'4 .b ' inpob , For example, in the case of 
- T!0Tfi4§4a£iag. a clutch that engages at a slow to medium speed y 
^ a clutch that engages and disengages reducedV rotatioiyr on 
the inner circumference side of the linking member, the 
clutch^J^; must have a large capacity, v/theref ore 

f Ik/"" ""^^ ^ 

L appropriatejJ^iameten correspond with this capacity /; 
becomes necessary. Therefore, in the event that the iiiikriltf 
member is the type that passes on theVouter eyTftr>umfriX'nf*f^*^ 
side of this §yp^^ clutch,^ even ^ larger diameter than the 



I'iame^fee-^'-'Ttre^Stirement Of thdse cliTtrches becomes 



necessary, the diameter ^SCSSsai'UimuiiL of the iLinking 
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member^^i^ enlarged Jaao4g c^ ■tJt K3^?^^^ » o^Q e e ^s ' a r - y, and the automatic 
transmission as a whole feooomg - o- greater 4 et>*'fa]T C"'dft'ge ot>a?® of 
•^i-hre^ diameter. Therefore an object of the pre.sent embodiment 
is to g educe^tho on - l - a gg amont ■ of the diameter fflocra'a -i gQitte 'i^ t , 
and^provide a compact automatic transmission. 

According to the present embodiment, all clutches can 
be G o - nf ig trreTd"""^7±1rhe^^ ^nlarging the diameter - incia^uai ' &merit of 
the lijiking member, by ©oft^ipgrrMrfig" a clutch C3 with a small 
capacity ' O - n tho .- lin]eir»g mombory - partieulacly on the^ inner 
cii ' iLuii ' if crericQ - side of the transmitting member 230. 
I^Nineteenth Embodiment^/ 

— ttre nineteenth embodiment, which is a partial 
modification of the eighteenth embodiment will^be described, 
with reference to Fig. 33 through Fig. 36. /Fig": — 3^ 

fehematl'0'*"'cross-seGti^naT''M'a^ the aut,0"matic 

ransmission dfevice of 'an automat^ic transmission relating to! 

\ / '^x / \ /" 

the nine^teeTlth embodiment ,\Fig/ 34 is an operational table 

A V ^-Z 

of an automatic transmission' relating to the/niheteenth 



/ 



X 



embodiment, arfd Fig. 35,-is a speed line di'agram of an^-...^ 

''^T^awv (aomponents of the nineteenth embodiment which are the 
same as those of the eighteenth embodiment v^ill - bts denoted 
^-^^ the same reference numerals, and description thereof ^jU^lf 



^mi%'t'e(±, except f or --^lafcastia*! modifications. 

As Fig. 33 illustrates, the automatic transmission 
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rl9^^^i pp. Ii9 of the automatic transmission rn] r\ti nry to- the 
nineteenth embodiment i n ' n^''^ ^i^ fi_T^fH^'^ the configuration 
of the clutch C2, and further, ^^ id i i ge S' the construction of 
the oil line^o^ the ©j ^ prcjouro servo 12 e f»mtho olnitoh - Ca, 
^3 compared to -Hra-fe— the automatic transmission jctev4ree lis of 
^ bhe auLomatic trancmi^soion of the eighteenth embodiment (see 
Fig. 30) . ^/Lt iV^^'^i 

Within the autopatic transmission dow-ce I19, the clutch 
CI is ©eB^drgtrr-ed: ony^the^planetary gear^PR, ^aa-sfefee- opposite 
(left side on the diagram) *^©ift the'' planetary gear unit PU. 
The front ^dge of the inner circumf eren©e--sTde of the druitLg/^ 
^ 0 h - Q - p - e -^— ffterrfee^ 221 of this clutch CI is splined vHrtrh the / 
friction plata> 7 1 »i^>-a ftd >"" fe - l»e '* ^ ' Di - de->Q"f -" thi ' © ^ ^ 

I f ' r^ot-i ' on ' yla^ '^**'"?''^**^ splined wi;b+r the hub unit 222. The 



drum^j(^J:i,a^^^a^eifS&«^ 221 is connected to the input shaft 2, 
and the hub unit 222 is connected to the sun gear SI of the 
planetary gear^PR. The side plate of the carrier CRl of 
this^planetary gear^'PR is fixed^and supported by the case 3. 
**^aiis^'*lthe ring gear Rl is connected^^^ ^he transmitting 

member ??0 ^irT'aW'H^h'r^^ m m i ) i ' ' rr - " uu k U \i i,»t i od to the 

sun gear S3. Further, the clutch 03^ comprising an oil a-e r v o ■ 
13, friction plate^73, a drumy^Jaj©.^r^d^^rj^]ftb4^ 225, and a hub 
unit 22^ is eon f i gu ren^ so as to be enclosed within this 
transmitting member 230. i < 

The oil chamber of 4M=Mrffi;;^,Q.,i J, p,r,^ s s^tp^ servo 12 is liflrKed 
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to an oil line 2a which is formed on the input shaft 2, and 
this oil line 2a i'O' ■■ p arQiri riod"''n'1'TTng"'' rihn rrji jn .. lO.f; thr cnT^r,.; nnd- 

is connected to the oil line 91 of the boss unit 3a which 

^r^^u nj ^>^'£: ^ ____ 

...pji©jv«ted--^ the input shaft 2 ier^d yTfeiti ve^-^OTrm, and this oil 

line 91 is linked to an oil pressure control unit not 

illustrated. Therefore, 3?e-ga rL di: iry " - bi^ e— ofee -r/ CTuy i rtH refirer d- cr i 1 - 

- pregrs i -H g e ^ SHi^ ' u ' "" jrar simply by providing one set of seal rings 

81 between the input shaft 2 and the bos^s iiMrfe 3a j3j^ 



±ho Gaels'^, ^gr oil 3r«^^'--4rs-^t)lTS1^^ oil pressure 

control device OJJ^'li''''-i'll'i:jA'^-i-^^^ the oil chamber of the 

o i I ' ^p ' in Q 00 U 'j&e servo 12, 

■ Continuing, — ba- 3 - ed on the abo - v o '^ - m i s iTHnTiT ed c o ii ' ^Llu^Liull, v , u^STf 
|bhe operations of the automatic transmission d ts-vicO i lig^will inaixj 
be describec^'with reference to Fig. 33, Fig. 34, and Fig. 
35 below. •Wew^ yfs with the mbn Tr m rn t . i n n r ri firnt embodiment 
the vertical a^^s of the speed line diagram illustrated in 
Fig. 35 indicate/ the Jrcvolution - o of veach" rota^-^en component^ 
and the horizontal axis indicates the corresponding gear 
ratio of these rota^^^ components. ■Ftrr thoj^i ' y rGgarcfing tYie^'rjf' 
planetary gear unit PU section of this speed line diagram, 
the vertical axis to the farthest horizontal edge (the right 
side of Fig. 35) corresponds to sun gear S3, and horca . £tor - 
moving to the left -^jj^^e g-tj -o n within the diagram, the 
vertical ax^s correspond^ to the ring gear R2, the carrier 
CR2, and the sun gear S2. Further, gogarding the^planetary" 
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gear'^PR section of this speed line diagram, the vertical 
axis to the farthest horizontal edge (the right side of Fig. 
35) corresponds to sun gear SI, and hcroaf to - g moving to the 
left dircotion within the diagram, the vertical aj^s 
correspond^ to the ring gear Rl and the carrier CRl. 
Further, the widtR^ between these vertical axes are 




the number of teeth of each 
of the sun gears SI, S2, S3, and to the invarac. tha_ 
number of teeth of each of the ring gears Rl, R3. Also, the 
^dotted ILne^Js^^^ horizontalN dirQ&tioR - in the diagram 
^ 1 1 u L r A L u L Ia a L ^ the rotation^^,^ transmitted^^^l^^fti the 
transmitting member 230. 

As illustrated in Fig. 33, by engaging the clutch CI, 
the rotation of the input shaft 2 is input to the sun gear 

SI. Further, the ^^G^a ^ ^ QO of ■■ 4:iho■ ^^ ^ ^ bc r v ^ ^■ ' "mQn ■t■i^ en r e ^s^ carrier 

CRl is fixed--:^ to the case 3, and the ^bovo mantit?rT? g^ ring 
gear Rl rotates at'^reduced -*e4a^ireif^s«- based on the rotatdon' 
of the input shaft 2 input ' i^ o' "bhio sun gear SI. In other 
words, by engaging the clutch CI, the reducefcf^rotation of 
the ring gear Rl is input to the sun gear S2 via the 
transmitting member 230. 

JThonr'^s illustrated in Fig. 34 and Fig, 35, within the ^€qM^</ 
planetary gear^^PR, ^ first speed forward, second speed 
forward, third speed forward, and fourth speed forward, the 
rotation of the input shaft 2 is input to the sun gear SI by 
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engagirftg the clutch CI, the reduced rotation is output to 
the ring gear R3 fi^es&'the fixed carrier CRl, and the reduced 
rotation is input to the sun gear S3 via the transmitting 
member 230. At this time, the ring gear Rl and the sun gear 
S3 rotate at a reduced speed, and therefore the -atte*©— 

r/ ... 

mijantionod transmitting member 230 pe*^e«fts a relatively 
large torque tranomicoLon , On the other- hand, -art" fifth 
speed forward, sixth speed forward, and first speed reverse, 
the rotation of the sun gear S3 is input to the ring gear Rl 
via the transmitting member 230, and further, because the 
clutch CI is released, as illustrated in Fig. 35, the sun 
gear 31 rotates based on Qaoh different speed of ring 
gear Rl and the fixe^ carrier CRl 



^^^^^^ ^fUjtr <jPfiir<«T*?^ yitn^JkiS:P[fl cmJ>^</;a^^/ 

miNqm,^ i^he ^N3 fe'i orfG of the • abovo'-Tnontione T d ' planetary gear - 

are similar to those of the ^ abovo ■■ de - ooribod - eighteenth 
embodiment (see Fig. 31 and Fig. 32), and accordingly 
description thereof will be omitted. 

^0 dcooribod above/ acQording to the automatic ^ 
transmission de - viee I19 r^ ' ldLln g t^-^ t hGu . . fi£:o .f ::i, f ? nt 1 mre - Frti - i ' on , 
due to the'^^planetary gear^ PR and the clutch C3 being 
configured ' on one side iii tho - axial d ' i > iPQOt^on of the jfr"J\ 
planetary gear unit PU, and the clutch C2 being ' configured 
on ctho othci. ' 3idc in the axial/ di 'i edlun of the ^planetary 
gear unit PU, the planetary geai^ PR and feho p - l i anotary gear ^ 



B oonf iqurod c 



-^srat PU can be oonf igurod closely together, as compared to 
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th € CQoe wherein for example two clutches C2 and C3 are 
-e cm r f igur - Qd in between the planetary gear^PR and piefte-tOTry- 
«^ea*«»!«r^ PU, and the transmitting member 230 ^1©*^ 
■'i ^rQn ' Qmi't"ting jj i aduocd uatQtion can be^ relatively shortefter*. 
By doing so, the automatic transmission can be made more 
compact and more lightweight. Further, because the inertia 

rorce ^^fy^ertiil can be reduced, the controllability of 
the automatic transmission can be increased, and the 
occurrence of speed change shock can be reduced. Further, 
compared to the case, wherein three clutches CI, C2, C3 are 
■Gonf-iguro-d on one side of the^planetary gear unit PU, the 
oil lines (for example, 2a, 2b, 91, 93, 94) that supply the 



" Oil " Liresour 



"p r e 3 9ur g servos 11, 12, and 13 of these clutches CI, C2, 
C3 can be/fconstructedS^sily, &^ the manuf actirring process 
can be simplified and the costs^ brought do^ff i . 

Further, since the . g bj ^o -sia-js^ servos 12, 13 are 

provided on the input shaft 2, one set of seal rings 81 and 
82^seal<^he case 3 -efid supply oil ^feisr tne oil lines 2a and 2b 
" provi - d e d within input shaft 2/ -and thui LiIuiu.. u il can be 
supplied to the oil chambea^ of oil pressure servos 12, 13 ^ 
without providing the^seal rings between, for example, the 
input shaft 2 and the 0il-prc33ure servos 12, 13^. Further, 
the 0^1 pgQSOurO ' servo 11 can ^supply *^oil from the boss -tttriL"* 
3b - 9 a t e nd e d^ - f r om the -ca -stessg^t without passing through other 
parts for e^Lamplc , and there fore---eaft|supp^ by providing 
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one set of seal rings 84. Therefore, oil can be supplied 
^-li i TTiply hy^i^ ' ^r^'^^i set/ of seal rings 81. and 82, 84 

for the oil pressure servos 11, 12, and 13, TSEi sliding 
resistance from the seal rings can be minimized, and 
therefore the efficiency of the automatic transmission can 
be improved. 

Further, since the clutch C2 iLu a ^Jj i utohrt hrt^ engages 
'M^hil^dt first speed reverse, when this clutch 2 is engaged 



0" 



^ first speed reverse, the hub unit 224 that connects this 
clutch C2 and the sun gear S2 rotates at the same -a goUat - ion 



as the input shaft 2, ^ engaging thio eluLci> (Sffl ^ x while the 
transmitting member 230 rotates in the opposite direction, 
and there may be - caocsr v/hQ - rGinHsho ro^ation p dif f erence ^er 
the transmitting member 230 and the hub unit 224 becom es 
-g^^^y sinc^ ^fefero clutch C2 is located on the op^e««=fe^ 

side of the^planetary qear^ J^^t vM the ^planetary gear unit 
^ , the transmitting member 230 and the hub hmit 224 can be 



rr\r\t\ gnrrd apart from one another. Compared to the ^ase 
wherein, for example, those parts come in contact etue-^ a 
multiple axis construction, the doerQ^^Dd efficiency of the 
automatic transmission caused by the friction produced by 
the relative rotation between those parts can be provonto d. 

Fttx - fehor, -in the ovont feliot the clutch CI placed 
between the ring gear Rl and the sun gear S3^ for example, 
the reduce(/^rotation must be engaged and disengaged, and 0 /^^^^ 
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Hjl ' at ' lu'e j !^ lar i ga& y Imt - by placing*^between th< 

gaging and disengaging ot 

by 'n^rr<g c(ty 

win - this clutch CI OQUooy >^ 



shaft 2 and the sun gear SI, the engaging and disengaging of 



the rotation o£ the input shaft 2 ^ f ydm - this clutch CI 
yji the redu ceaVrotation output from the ring gear Rl of the^^C^H^ 
planetary gear^PR to be^ngag^ and disengag^^ ^SSsk^ the 
clutch CI can be made more compact, and therefore the 
automatic transmission can be made more compact. 

Further,-'^ the automatic transmission ^^ dwiiLg I19 according 
to the .^rc -O GRt "" embodiment is agg^fei?aa;sm±:3-3-3«e 4 r r-de^^ LhuL ' i j 



directly coupled fifth speed forward^ -TtlS^S^e-ee-; — 



-^-'-^ 4,ji,.^a^detaiirei±Trrai^^ and pa^xcicularly when 



first speed forward and fourth speed forward, the gear ratio 

can be 

moui»tod e rr ar ve l ' lrcllj, ri l i Lhe eVeni b ji iat the vehicle is 

running at a high speed, the engine can be l a - ti - l-iscd w -it- h -^ / 

b^s'tte ' T ro volisvtiongy andntkiu cunLTlb t atOi ®^ t - e insrcQoe^ fuel 



economy of the vehicle while running at a low to medium 
speed. 

transmitting 

member^^^xi^a::^ linkarftg- the planetary gear PR and tiie ^ jrarre^argy" ' 
gear uni.t PU requires rigidity to withstand the reduced 
speed torque that is input. * FOl eAample , the case of 
-^^=efa>4iXl^iTri'n.g a clutch that engages at a slow to medium speed / J!^ / 
^>3^ a clutch that engages and disengages^reduced ^vrs^^E^wrb on 

thn 1 nnp ii r r i. r^>imf QrP Ttrr of the ,^^:irWJ member, the 

clutclji^^nust have a large capacity^ therefore ap ^ 
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^apprapj^ira-^ diame 



ter to ee^'T^e-sp u iTd w i Wrn ■th- a rsu 



capacity tf. 

■ . honiTiTi i^"T-Tr" i P y Therefore, in the event that the jr a m tebr^ g' 

member i-g tho typo that passes on the^outer eCTetam,fnfon-nn 
side of -fe±M-9»--ifei«jftaasS* clutch, ■ own o - -jr o T^ui Jia i u uL aa i' I rh aft- the 

■me-F i 'l: ul t hLP J e - clutchjSPB becomes eVc-K / dJ»^e*" 




necessary, -^^3f€l the diameter mea-s 



of the linking - '^^nsj^ : 



member is enlarged more than necessary, and the automatic 

A a. 

transmission as a whole feeeemes greater mi tho d j^ js^ oofedon o f- 
— -bhe diameter. Therefore an object of the present embodiment 
is to -Ejedtte^— bbe enlargement of the diameter Ht eQ - a r u - r G mcnt , 
and^provide a^ompact autom atic^ transmission. 

' Accordiifirg — bo th'cT pre gent embodiment, all clutches can 
be configured wifefie.vtte' enlargarftg> the diameter moQOurora£i . n . t of 
the "tiiTkxng member, by o o nf igurift g— a clutch C3 with a small 

T 3i3 r y uii the ■ Imi a T 
itting member 230. 




Twentieth Embodiment!^ 

B©Jrew7 "^^he twentieth embodiment, which is a partial 

modification of the eighteenth embodiment will> be described, 
with reference to Fig- 36 through Fig. 38, 

ro n^a'i-^-dijijgjsamr 
)f an automata 
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r, Components of the twentieth embodiment which are the 
same as those of the eighteenth embodiment will b e denoted 
^sJ^^Jt the same reference numerals, and description thereof 
omitted, except for ^artiQ - 1 modif i@ QtioiM . 

As Fig. 36 illustrates, the automatic transmission 
•dre-TTce I20 of the -arairoma ^d - G -'" fe " ra^> smi^.sjFQ3^^ to t - he ^ 

twentieth embodiment comprises a brake B3 instead of a 
clutch CI, and enables the carrier CRl of the planetary gear 
/ PRJ:o be fixed by the brake B3, and f urther^r^ no - ngoe -^tre^ ^ 
V construction of the oil line the fat - il piuj^^uie servo 12 of 
the^planetary gear^PR« <roiTTpa-af^^€lr"'^€r*^^ t - h^ auLoi trart^jre- 

lH!^fi^ffljb-3'g4^fir>d^ ^^ 00 lib ■■■erP^^he'^au-feQma^ie--^^ B s I'Urf-e'f— fcbe- 

Within this automatic transmis^on ^Juvice lao^ the brake 

k^srilj ^^^^^ ^ t%«^^c^4' ^^'T 

B3 is 0©«^Sig^ed-" on the'^planetary gear^PR^i--^^^^ opposite 
(left side on the diagram)— i^ea the^ planetary gear unit PU. 
This brake B3 comprises ^ i i o il-pr c a^ug e servo 16,^^f riction 
plat^76, and a hub unit 233. 

The hub unit 233 of -itetrftic brake B3 is connected to the 
side plate one side of the carrier CRl, and this carrier 



CRl is^suppoTted by the input shaft 2 or the boss unit 3a^ 
"''^'^^--^■n ?^ff..:^^P^^g^-"^''>-'^^ — Pta^^fee^ l/he sun gear SI is 
connected to the input shaft 2. ^jg agi thls -j^ing gear Rl is 
connected to the fe i^raiismlLLii i t) " i tteitite'e ^23Q 7' 'a-B^^-4rgn::©fm Q<3 ' fe^ 
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■45>e=Hr^ sun gear S3 via transmitting member 230. . 

The oil chamber of fefaarg^^ om pr ^ oo^otTFs servo 12 is *«ricHd- 

to an oil line 2a which is formed on the input shaft 2^ a«f" 
^his oil line 2a ^-S'^-pa^oat^Qed' ■■ -alo n g ■^ a i^e^'^e d-f^'-'^e-f ^' 4^h c>>^3.a'3^y^a-n(^ 

is connected to the oil line 91 o€^*±-he--bO'S-s*namrfe--^ar-*\?rf^^ 

-p^evi^€rd'''"tm-*feke--Jrf^^ 

J,jji G 9-1 i J linked to an oil pressure control unit not 
illustrated. Therefore, reg-a-i^in-g^- t - he ■■.■atee'Ve.^ca Q a t i o- n - ed - o jrjr 

^ p.rp c;s3jj ft<i>. servo 11, simply by providing one set of seal rings 
01 to spsiai between the input shaft 2 and the boss unit 3a of 
the case 3, ^ oil li - nc is @e^o-tgugto^ from the oil pressure 
control, device -f iot illustrate d- to the oil chamber of the 

i(^^js.s^Le servo 12. 

Q)perations of J|St automatic transmission do^n.fx=^ I20 will 
^{^dd be describee^ with reference to Fig. 36, Fig. 37^ and Fig. 

38^ be*©WT Now, as with the^ Q - bovo '- pfontionGd firat embodimerxJ^ 
the vertical ax^s of the speed line diagram illustrated in 




Fig. 38 indicate^ ^tHe^ 3?4^\ ' QiLut ■rOTT^5 of baoh rotatricm /component^ 
and the horizontal axis mdicatfes the corresponding aear 
ratio of these rota-bdow components. ,.,Fnrthof^ — rogarding the 



::^it^SX planetary gear unit PU section of this speed line diagram, 

the vertical axis to the farthest horizontal edge (the right 
side of Fig. 38) corresponds to sun gear hor^jf teir" 

moving to the left dim cfei ' on within the diagram, the 
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vertical ax/s correspond/ to the ring gear R2^ the caroier 
CR2, and the sun gear S2. Further, re garding the ''planetary 
gearVpR section of this speed line diagram, the vertical 
axis to the farthest horizontal edge (the right side of Fig. 
38) corresponds to sun gear Sl^ and hgar n^^f t e r moving to the 
left d - ircction within the diagram, the vertical ax^s 
correspond^ to the ring gear Rl and the carrier CRl. 
Further, the width^between these vertical axes are ^i^V^f^f^f)/ 
proportional to tE ^..luairGi"OG of the number of teeth of each 
of the sun gears SI, S2, S3, and to the i^wvxrpoo of - tho 
number of teeth of each of the ring gears Rl, R3. Also, the 

otted line ^^ p^^'^he" hori.zont^ " in the diagram 

j r llusw r aL^ Lha-t the rotation transmitted from the 
transmitting member 230. 

As Fig. 36 illustrates, by r i ^a^ni^ the brake B3, the 
- Qbovo^u L LnLiuiiUU carrier CRl is fixed to the case 3. 
Further, the rotation of the input shaft 2 is input to the 
sun gear SI, and the -a- bovG ' monti ' ^nod " ring gear Rl rotates at 
/reduced jg oTOt - iono b€K> ee H - un Ll 'ie iiyb3^'©4:;uu5.£.'-4^^t^^ snar t 2 -- 
■ which io input to ' thio O ' UR g t^ - Qi^Ol r because this carrier CRl 
is fixed. In other words, by engaging the brake B3, the 
reduced^rotation- of ' the ring gear Rl is input to the sun 
gear S3 via the transmitting member 230. 

-'■By-- ^ . in^ sa , as Fig. 37 and Fig. 38 illustrate, 
-jreyu-ji'diiiy the ^planetary gear^ PR, ^^^^T first speed forward, 
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second speed forward, third speed forward, and fourth speed 
forward, the rotation of the input shaft 2 is input to the 



sun gear SI by rcta^^i^ tihe brake B3, the carrier CRl is 
fixed, the reducea'^rotation is output to the ring gear 

R3 by the rotation of the sun gear SI wh o roi ja. t Ja e y^ jae rbarfejro^ 

- ^f fh n .1 ^g^p trb-ssJa e - f 'fe- 2 d c- iftpt ft , and the reduced^rotation is 
input to the sun gear S3 via the transmitting member 230- 
In this case, the ring gear Rl and the sun gear S3 are 
rotating at reduced speed, ^therefore the otoo - vo ' i mo ja tioned 
transmitting member 230 ^ptarformo a ^relatively large torque^ 
t - raJT^iuibbiof K On the other hand,^^^ fifth speed forward, 
forward speed level, and first speed reverse, the rotation 
of the sun gear S3 is input to the ring gear Rl via the 
transmitting member 230, and further, because the brake B3 
is released, as Fig. 38 illustrates, the carrier CRl rotates 

— bQOQ ' d on eaeh tho rotation witlr^ajti^the speed ■ IgQ'iPcri ^ of -feilts^ 
ring gear Rl and the svan gear Sl^ of - tho rotation of - tho 

-input oIrt:rfL""2'. . 

-N-o*^ phe operations . otj;icM> - than t;hpr?5\ of the - abovQ- '- 
^ mcntion"e ( a planetary gear'^are similar to those of the ab^gr* 

.■ dQOQgdbod! eighteenth embodiment, and accordingly description 
thereof will be omitted. 

As described above, aocogding tO' the automatic . 
transmission device I20 relating to tho p rotx^t im £eja£3r^,. 
due to the^planetary gear'^PR and the clutch C3 being 
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configured on one side in fehe -' UAiaL - diregtion of the a 
-^trS' planetary gear unit PU, and the clutch C2 being eoTrf i gm r e rd" 



laly qmrQoti ^ Gft of the^plane 



on the ^QAfeo^r ^ido in the axiajA/Qfer- Got - i^i^R of the^planetary 
gear unit PU, the planetary gear^PR and 1^ hr' p 1 n no t n r y -gr^r ■ 
■jtnrei,t PU can be eonllTjuied closely together , v'compared to -ttr^ 
-©a^e wherein, for example two clutches C2 and C3 are 
4j i 6 > 4if i i juL"Gd - in between the planetary gear^PR and ' plonctory 
--gie«r-n3iTrt PU, and the transmitting member 230 for 
transmitting reduced/rotation can be relatively shortea^ff. 
By ^oing oo , the automatic transmission can be made more 
compact and more lightweight. Further, because the inertia 

lorcg'^^^'^^'lliertj^ can be reduced, the controllability of 
the automatic transmission can be increased, and the 
occurrence of speed change shock can be reduced. 

Further, since the oil pg e-s-s-mfe- servos 11 and 12 are 
provided on the input shaft 2, one set of seal rings 81 and 
82 s-e-a-ar-trfoe-^ee a - e 3 " ' ami - supply oil ^ the oil lines 2a and 2b 
provided within input shaft 2<7--aftd-^-©-£L &£orG oi r l - can be 
"si jppliGd to the oil chamber of ml preaour^ servos 12, 13 
without providing seal rings between, for example, the input 
shaft 2 and the ^i'-^'-g)^ s 8.u rfi servos 12, 13. Therefore, oil 
can be supplied simply by providing one set of seal rings 81 
r/xhe •e'i'i— ^S^e-ee^^e- se 



and 82|^ach\£or/xhe ^ jrl - tfe Q < 3-ou- :&Q - servos 12, 13, sliding 
resistance from the seal rings can be minimized, and 
therefore the efficiency of the automatic transmission can 
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be improved. 

uj^ie^^ , ^ 

Further, -friftee- the clutch C2 irs- ^ . clut oh -'i^ ffirL ' ei ' ijj . ac|efefc . 

irl i i"1 ' ' ■"''i ^ " ■■ '■ ,] rMn i <i .,. > ^i nr i Tirii- , c^fi ^ v f ^'=^^ ' " "I " ^" '"'1^' ^ - Is engaged 

a-t* first speed reverse, the hub unit 224 that connects ^^^^ 

clutch C2 and the sun gear S2 rotates at the same ^LdlLLm 

as the input shaft 2^^by engaging - ^hic - clutch C2, while the 

transmitting member 230^rotate^ in the opposite direction, 

" ^a^fri s^tl Uiyi^^ua ^ ju -b u uuje^ wh il:iu in -the rm^aX^ov t'''-r±irSr^^^ of 



the transmit ting member 230 and the hub unit 224Vbecome^ 

grea^J^ but because'^ttcts clutch C2 is located on the ©pj&e&it^ 

side of the^planetary gear^ PRy v - ^na - the ']planetary gear unit 

^Ptf, the transmitting member 230 and the hub ^mrrt 224 can be 

•ee-irf iyurdid apart from one another, ^Compared to the case 

wherein, for example, those - pa - g ' -fee come in* contact 'due t e- a 

in 

multiple axis construction, the decreas^ efficiency of the 
automatic transmission caused by the friction produced by/ 
the relative rotation between those^j»rCs can be prg3£e^*t^. 

Further, since'^the reduced ^rotation nsi^fepti^ to the > 

S^^^ S^cO/^d ^^^^ c^nP-a/^^ 

•^planetary gear unit PU from the^planetary gear^PR is ^maj#e==fecr 

-be^-sag-age d ■ and . di^i -errgo-g^'ek by^the brake B3, the number of 

ipAx^^ (for example drum-shaped me mbers and so forth) can be 

reduced as compared to t ' ho ■ oa - gty -- wherein, for example, a 

clutch CI is provade d. Further, the brake B3 can e onf -± gure — ■ / 

—Oft oil "S^©* directly from the case 3, and therefore the 

configuration of the oil line can be simplified as compared 
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to the case wherein, for example, a clutch CI is pjcw^^if^ed 



Further, the automatic transmission ,d ogg>ice - I20 according 
to the ^re -a cn ^ embodiment is > a trarram-jrb'^TUiir ^ej^?^ ^ 
directly coupled at fifth speed forward. Therefore, ^sTt 



first speed forward and fourth speed forward, the gear ratio 

Jcyc.k''9^^ 7^ ff^OVrd^ gr-calkr ^t'cJ^^<z^ 
can be -sp-erd^M-ed— 3=^ 1 a deLdflGd mannor , and particularly when 



■ m Q un t- ed ■^o n ---a:----'^r€trrg1re7- i - a - thQ ^- o ^vgrfr^A-a-t the vehicle is 

running at a high speed, the engine can be ^tilj.aod -iflLL:feh 
^be^fe^>e-3?-nrev?OTr u t ion s, and <fe-h4-s----GQa:^pjrbiat:€- S " to i - ncretxood '^ fuel 

economy of the vehicle while running at a low to medium 

speed. t ^ / 

-N0W7 — the-^riiT]ei:rrg"~itreTntye*a? — (i-n particular the transmitting 
■ membeg) — link«ig-the planetary gear^PR aR- d r- tho --pLlaftetgrry^ 
— g-e-a-ip— 'tm-arfe PU requires rigidity to withstand the reduced 

speed torque that is input. For example, in the case of 

oon£ - igu - r ±n-g> a clutch that engages at a slow to medium speed . ^ / 
..^erf a clutch that engages ^nd dise^-^-e-s reduced rotationsT on 

the inner (=«L 1 u um I u r eji^&e side of the lir r king member, the 

clutcl^^^must have a large capacit^ therefore^^ 
^.app- ropriate diameter to •-G©^£a.spon<3r^tfehr--fei^^ capacity^ 
- becomes - ncoGoo-ary . Therefore, in the event that the linki - ng ^ 

member io tho - type tha - t passes on the/ou-t^r -^jra^eta m -fe^en-e^ 

side of t~hi *5i- typo e-f clutch, even a larger diameterj 



^ems-ft^^^'^ofthl^a©- clutd^^^/^becomes 



necessary, mmI the diameter ..afleo ^remo - nt of the Mnk'in ej^ 



Mnkin ep /W 



- 190 - 



member is enlarged more than necessary, and the automatic 
transmission as a whole -becomo-s greater -ar tf - Lhti dirvretion — of 
the " diameter. Therefore an object of the present embodiment 
is to ji ' cduee Uh c enlargement of the diameter fflQQ5ur-cmGnt , 
and'^rovide a compact automatic transmission. 

According to -thy pi"iiseiiL embodiment, all clutches can 
be configured without enlarging the diameter f aoaau i' d ttgrrr of 
the linking - member, tey-^^&efl' f iguring a clutch C3 with a small 
capacity *©4:j^-«5«~iin-)ei4=tg---^ on the inner 

•g i - rcumf oronoQ side of the transmitting member 230. 
^Twenty-first Embodimen^^ 

Bolov ^ — fetel twenty-first embodiment^/1s^>^i1j[/^ is a partial 
modification of the eighteenth embodiment^will be described, 



with reference to Fig. 39. |Pi-g--T~3^9--i.s^a— s^h'^gma tic ^cp^^s - 

-.IJaxatxa-tl'ng the au^bm■afbie:;;3^r^^ 
[device o^fs^-rf^ automaticrl3^3ran-smi-s-^i^a«.r.^i^ 
^-i-^i-g^l-eKtb^r dliu^ ill ' . — itewi 



(components of the twenty-first 



embodiment which are the same as those of the eighteenth 
embodiment will be denoted w - Lfe - the same reference numerals > 
and description thereof^ omitted, except for par - tie - ri : 



modif i 

As Fig. 39 illustrates, the automatic transmission 



device I21 of the airt^mra t i p C - -t r-cm-s- m - i -o-o i - oi » ^, _.. 

twenty-first embodiment i - o q modiM - <! rarfe'4eiEW'B»&^fe>h^ 
^ configuration of the clutch CI and^ the^ planetary geai^ PR 



Mhos wordfi v^i 
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^the ^planetary gear^PR and the clutch CI are 



•-ee«^rrgt!T^ on the right side oAjLl^^iU" "^ drrarg^i; am of the planetary 
gear unit PU, and the counter gear 5 is ^^ee^ f - j r gurod in 
between t - ha r a planetary gear^ PR and tho plo - no t ary -'- goor ^ M Mrt*^ 



PU^ .©efftpe-s^ed-^'^tTr'TITar^ 
o f--feiia--^-«^mQ±:l-c"^ 
4s^e. .Fig.,. 30)-r 

Within the automatic transmission ■ d<»vi e c l2if«^@fedlfe!i 
- i nn e r oir eum - t e 'r e msi L i jL>iau ui — rrre"'^rftg^-&— s ^"t t d lo "CuairM trfed 

pro£ i ou - rG servo 11, 



" blue O ' T Lhe " j rftg^-U-s ^"f t 2 io ■ 
a multi-disc clutch CI comprising -dii'nyll ■] 




•^"■friction plate^71, a^drum^^-fiiiB^d^J^n^iafee-r 221 fet; 
cjr ^ o h as dria fn. a hub unit 222 connectift^ to a sun gear S3, and 
■ uii Lhe uuL'ej- cii ' cu i i t^ei?-e-rH3-e— ^i de ia compriaod a multi-disc 



clutch C2 comprising 
plate^2, =^ 



?e servo 12, ^a^^ f ricti 
^4 



on 



a hub unit 224 



a^drun^v'Shra^ed-gSiefltb^ 223 ^h^i;^Jp.2^s^'^^--^clait.Gfes^ 



Further, 

the hub HdM*t 224 is oomprioGd - a multi-disc brake B2 
comprising &n-^o : l " l- - gr rers^we servo 15 and friction plate 75. 
The •Qi^w»e«»me4*fe4'®fiedr input shaft 2 is^* suppo25ced by the 

^abo^v.e^^en^i^TTe^ drum^^s-h'ap^^eifteBib©^ 221 s^er-^ ' to b e capable * 

-©^-^rDfe-a-febftg, and on the front edge^Df the inner 

circumf eren&u* u-inlty of this drum / igha pe dr=fftes^e^ 221 is /V^^ '1^/ 

«aGan£jug«#e^ the friction plate^ 71 of the clutch Cl^ which -^=§ 
trTr[r:ffTrn^nf ~rnq^ — nn-j- prn n n u 'i T n ^n rnr n Mr T^ rnr 
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ft - iGronGQ - ijlTle ul Llie friction plate • 



oiroumf GrGnoQ - i^lTle ul Llie friction plate 94 uf ClllS- cTuLuh 
— 01 jj splined to the hub unit 222. > 

Further, the sun gear SI is fixed^and supported by the 
' above~-mc^ Hfeir^ i ^'^= ^ boss 4 Ani4^ 3a, and the carrier CRl is 
connected to the input shaft 2 via .^i-ke* side plate. The ring 
gear 1 is^suppo^ed by the boss ^asae^ 3a -&e— aji to cdpaLle 
o f rQ±;i . -ifc , i r> f y ^ and also is connected to the ubovn ! . nudiiLluiie - d 
/i drum^$«J:taf>ed--fftem^ 221. Further, the eb^o ve^mbT r tioRed * hub 
unit 222 is connected to the fe^^- flbmit - ting mGmb€>r - -a30 7 Qnd > 
transmitting member *30 11; ucfiuitiCI'teJ' Lu Hte-ab^xsig:;^ 
^- jaoji t-i one d^-^ s i af f ■ g't s a -g^^-S^ . / V-^ 

Now, the oil chamber of the plbSS'UrB servo 11 is 

lirric ed- to the oil line 2a'^formed on the obe^ws -^rnCTp^ion^d"^ 
input shaft 2^*. and t-ha^^^-^-i^r'-^r ri i e" " g - a is Liako - d*^ to the oil . 
line 91 »©€ the boss^ama^fe' 3a p'g©A;d>ded'°'--oi^--'"fe-^ 3 w f 

'-a^s^eey^^f^^es^r^'^^^ 1 -i 3 1 i n d to the oil 

pressure control device^ i mV lllTi^t - rat e d . This o£l " p - roaaurcr 
servo 11 comprises one set of seal rings 81 Istes^bp-ffeerir- 
between the boss mi it 3b of the case 3 and the input shaft 2, 
and one set of seal rings 85 ■ feirdt * 5 ' gcrl between the input 
shaft 2 and the^ drum-«^s4rap©^ 221^ ^*ir-trirFT5T-3we^ 



two sets of seal rings o>jad-"C.oJi64»i!^i-<5^tiiS-<^ffi- oil from the 

oil pressure control device wo'lii illuj Li'aLud to the oil 



chamber of the ©il f^ -prooo - tr re servo 11. 

O ir - the ' othor hand - y on the other od dc of the input shaft 
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2 (leftVin diagram) is *©©ft^*gTia?ed' a multi-disc clutch C that 
comprises ru^jr^i assure servo 13, /d/ friction plater 73, a 




^f^%^in driim/'aliap^^...4ft^rQj^^ 225 4ife«-^f©'m&^a'''l5^-t€K-'dmHff, and a hub 
unit 226. The friction plate 73 >s splined Jt^{affe*]c:JU»e front 
edqe^of the inner ei - 3g ' Omn r fCT '(= iiice '-' s 4rde of the^druirv^afe^fied-- ^ 
-^frefflSfeT" 225 of this clutch C3, and ^hi-s- friction plat^73 
'cjr^Hpt^l^ splined the front edge of the outer circumf erenee--sriTte' 

of the hub unit 226, and this hub unit 226 is connected to 
the side plate of the carrier CR2. 

The oil chamber of trh^jrs^ ed jl "p ' jgo& e^^it^^ servo 13 is 

connected to an oil line 2b which is formed on the 'above- 
mentioned input shaft 2, and this oil line 2b 

Ui i i L 0 '£ b h u " dbu^^id mcLi'itiionod Jjooc unit 30^ — and is connected 

to the oil line 93 of the boss j ^anit " 3b. which i:^ piiL'uvideU Oil 

V the input shaft ^ ^ i^-^ i.f:^<^:szi6a,,.^fir°rtcgu Therefore, an oil line 

from the oil pressure control unit, not illustrated, to the 



oil chamber of the '©«r-»fu::.e.sj&tHfe servo 13 is constructed -ots^ 
" th u' ' T i b a ^' O' * m o n - t"i o>i9 ^d ^. a ,i,.i W ' prr G rro ' ^^ simply by 

providing one set of seal rings 82 'Ijlm .u.rT between the boss 
-«Ria?t 3a of the case 3 and the^^drumJ<.sto.^g5t^i^ft^2ila^ 225. 

' ^'^l T^^ - .. Q . t "^^ '"'"S ^n the^iouter '@ i TO u mgcr G n@e side of 
the planetary gear unit PU is *-@^R-f-i-g wKa d> a multi-disc brake 
Bl comprising nn aril prrnnnrr- servo 14,^ friction plate 74, 
and a hub unit 228. The side plate of the carrier CR2 of 
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the mtoP if u m i ^ti^ed planetary gear unit PU is connected to 

the hub unit 228 that is splined with the friction plat^74 
of the atxCiVO '- montioned brake Bl, and further, the hub unit 
228 is connected to the inner race of the one-way clutch Fl. 
The sun gear S3 is meshed with the short pinion PS of this 
carrier CR2-#'^— the long pinion PL of this carrier CR2 
/ i meshe^ with the ab-e ve mcnti e ned sun gear S2 and the ring 
gear 2^ end- to (3ne edge of this ring gear R2 is connected 
■ tho Jpi " n]gjnKg ^- m eiRte t:r '"" a4j '?'; — ai1t3^fefe«.--rJ-ja^--"geOTr^^ 
the counter gear 5 via khij liiikimj member. 227 . 

^ The operations of the automatic transmission -^21^^ 

<Within the^planetary gear^PR, the carrier CRl and the sun 
gear SI have switched positions^ ^n other words, the sun 
gear SI is fixed, and the rotation of the input shaft 2 is 
input to the carrier CRl, but the other jia«-trs are the same 
as those of the eighteenth embodiment (see Fig. 31 and Fig. 
32), and according^description will be omitted. 

' to ' Ll i^' a C' i '-Ll ) ' e d"''B b t» TCr ■ aceo - rding— t - o the automatic j_ 
transmission device I21 ^?e±s1ri'iTg«4rcr"^^ 

due to the planetary gear PR and the clutch C2 being 

/a<d^</ 

GOEH&igwred on one side ■d rn^ - tteey na-gf ial -U l i ' rei ' l LHl of the / 



planetary gear unit PU, and the clutch C3 being 
on the other^side i - n r- tho - QjiiaJi — dijpotion - of the^planetary 
gear unit PU, the planetary gear^PR and U h o pl a nuLaiy g ' e ai' 
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A»i-t PU can be caa£igajj»€t closely together ^^compared to "Wre*' 
^Gs^ wherein for examplej two clutches C2 and C3 are 
* -conf igirced in between the planetary geart PR and ;^pia»e^fe«rry 
fgSS^SriTt PU, and the transmitting meniber 230 #e-F^^^^ 
transmit^i$5^ reduced^rotation can be^relatively shorte^»eTtir 
By doing so, the automatic transmission can be made more 
compact and more lightweight. Further, because the inertia 
J^orce ^ ^nertii) can be reduced, the controllability of 
the automatic transmission can be increased, and the 
occurrence of speed change shock can be reduced. Further, 
compared to the case wherein three clutches CI, C2, C3 are 
--^©Tri4!'§4i>:ee^ on one side of the planetary gear unit PU, the 
oil lines (for example, 2a, 2b, 91, 92, 93) that supply the 
-ei^-^s^^Be-s-smre servos 11, 12, and 13 of these clutches CI, C2, 
C3 can be constructed easily, the manufacturing process 

can be simplified and the costs fcr9?e-«^fe^fe--dt5WTr. * 

Further, since the counter gear 5 is eeiT#«EgTr2ret*--ii^^ 
axialj/Ai^en^fe*^ between the planetary gear unit^ PU and 
' "P ' l ' ^rrto^a ' Gry ^'g'eey PR, the counter gear 5 can be -ee«r#arg'W?edr' in 
approximately the l genter ^i1^''feh^ axia^t dd aa ^fili Aj wfe -fr of the 
automatic transmission. For example, when the automatic 
transmission is mounted on the vehicle ,^ enlarging Lo wai*d"Sr" 
one direction ©#Hrlte=^^?3rs- (particularly in the rear 
direction when the isspmt side ■ ^f-g o iR ' the drive source is the 
front ^ig^eas^^eft) can be p«©wnp«fe«i because the counter gear 5 
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is mounted ^^-e-roa*^ the drive wheel transmission device. 



Because of this, particularly in the case of bm FF vehicle, 
•*fetee- interference '^©wa^" the front wheels is reduced, and the 
mountability on a vehicle can be improvec^-^ such -es the 
steering angle 'tee^firg greatly increased, for example. 

Further, the automatic transmission de-v^iG© I21 QQoording - 
to th r- p i T" ' 11 III 1 ii' ih cndiiii mnnt : ii o- n ti; ^, fl^mi ,,^,f f^ion i d '=^- v i i .^9--tr^ is 
directly coupled^>tr fifth speed forward. Therefore, ^ 



first speed forward and fourth speed forward, the gear ratio 

can be specified i-Fwa-^d'e^am^^tfn^^ and particularly when 

-Tff§:gs^;Qd ujJ44»^ < J i !-- '' V ly yont . tha =fe the vehicle is ^ 

running at a high speed, the engine can be ^^bi ' M' - g erd^'rylTTr 
^e»fefeea;,«©s^/teiirt*ofrS , and ''fe-h-i^S'=*^©'R-tT*ib'U«feei3-^^ 

economy ©^^irh^^er^ehieie- while running at a low to medium 

speed. 

,^*'^^Twenty-second Embodiment^ 

-Otu'l'UW;' (^he twenty-second embodiment, which is a partial 

^QUJ 

modification of the twenty-first embodiment^ will^ be 
described^ with reference to Fig. 40. Fig. 40 is a 
schematic cross-sectional diagram illustrating the automatic 
transmission de'VTOe'^ crf "' aT i'*'- a - H ' t : c^ rpjat . ing . to^ 

the twenty-second embodiment. -*«tePw> (components of the 
twenty-second embodiment which are the same as those of the 
twenty-first embodiment -wi*ar^ denoted jttr^i the same 
reference numerals, and description thereof omitted, except 




for pa««fe*^ modifi^ 

As Fig. 40 illustrates, the automatic transmission 
^g| ^ajaM «a of the aAifcife'©si'a*H?o«fe^^n'smi^^^^ 

twenty-second embodiment l^s'^'^Sf'^flSQTfTe^^ 
\/ configuration of the^planetary gear^ PR and the clutch C2, 
and further,^^#^-e^puci&e-d- a brake BS'^instead ot/^ clutch CI, 
.aa^ enables the carrier CRl of the'^planetary gear^PR to be 



fixed by the brake B3^^ *©e!i 
■■irT'a'ij r a'it r l'a'sl'oir 



I'f-trf- ^bhd -aU" ton ta^4e- 
^nt^ic traiisrriTsaloii Of Lhe 



Within this automatic transmission ^-V'lce I22/ the brake 
. B3 is *eon'f'±'gtrr^ on the ^ppj3.si.-fee side (the right side of the 
diagram) of thevplanetary gear unit ^^p^j^ the planetary gear 6^-*^'/ 
PR, This brake 33 comprises '^Hr-o^rlTrress'ure servo IS,^ 
friction pla and a hub unit 233^ «a.5i?4--^*ti-s*lf ub unit 233 

is connected to the sun gear SI ifR-^-fette-^^e^pm^-^^ 
supported by the boss ^t^Mrfe- 3a ^ a ' U' ' ^Js "''' fe H^be-^Ga^a to 



Further, the clutch C2 compriswirg^a' 



1^ 



servo 12, ^friction plat^72, a drum^^^i^;^.^,jfrMti5^ 223, and 
a hub unit 224 is - o o af igu r ccd - on the outer esA^go^s m fe ^peif iire side 
of the hub unit 233 of t^rirsHDrake B3. The drum^i^&dMP^^^ 

223 of this clutch C2 is connected to one side plate 
of the carrier CRl, and the other side plate of ^-feteFW carrier 
CRl is connected to the input shaft 2. Also, the ring gear 
Rl is eoTTi fe ' Ct ' e^ ■ - t q , „t hp t I 7 aj9f3mjffe^fe4ja>g''--n^ 
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connected to the sun gear S3 via laium transmitting member 
230. / 

^^^ow^r^he oil chamber of the '^^i-^-peesetrrer servo 12 is 
linked to the oil line 91 of the boss mrafe 3a provided on 

the input shaft 2 in a sleeve form, via an oil hole (not 
illustrated) formed in the hub unit 233, and this oil line 
91 is linked to the oil pressure control device^ ftertr" 
^l-l-A^s-jfe-a^a^-ed-. This - eil p - roooure servo 11 comprises one set 
of seal rings 80 trfepsfcSi^ between the boss -««wrt 3a of the 
case 3 and the hub unit 233, and one set of seal rings 8 6 
cfefea^-BS^SFai between the hub unit 233 and the druirv^q!6^.g^jeLP 
^-.-^meintejg^' 223^^n other words, ^ u ^ qgo " two sets of seal rings ararSfr 
construct^ an oil line from the oil pressure control device 
iiU't' iilub UiLuiLud to the oil chamber of the ^®Ad.-{3uge s-&u r servo 
12. 

The «>j ; uaj» a>^i- ®Tro" "- ® -j5*^^^ ^ au tomatic transmission .dcvigo I22)/ . 
H3CT3'e^® 'n> "^L4Te' a ' Unvo'^ im o-iapt i onG conu LiuoLiuii die as lui - lowb". 



/4 ^n^iliJithin the^planetary gear^PR, the carrier CRl and the sun 
gear SI have switched positions^* in other words, the sun 
gear SI is fixed by the brake B3, and the rotation of the 
input shaft 2 is input to the carrier CRl, but the other 
components are the same as those of the twentieth embodiment 
(see Fig. 37 and Fig. 38), and according^description'^will be 
omitted. ^ 

f i " T'^1^ri^f'^ r ^^ 1 TY-'J■ -n^^rl l n"^ 1^ the automatic 
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transmission <ieMifee I22 ae^^a-fe-rrig^-^-fe*©^ 

due to the^planetary gear^ PR and the clutch C2 being 

^•©enTTgrnT^ on one side ' in"^?he ''' bBri!ibil d ir T ^ eet i o Tr of the 

planetary gear unit PU, and the clutch C3 being 'ee»#*gm"i?d' 

on the^^'O-^fe-he^e^ side ifiT^ h^ ''''"a' ^ l 'a T ^ of the^planetary 

Ufyis 

gear unit PU, the planetary gear^PR and ^ t ^ h r e pJ-axiafca jfy -' gear ^ 

-mrirt- PU can be «eon*igm?ed closely together, as compared with 
.^fefee^' G O OG wherein, for example two clutches C2 and C3 are 

/o<snj ^ ^^^^ , , . 

^g®®fl;#g g»^3»ge6Lw ii B between the planetary gear"^ PR and T&*e«eTOry" 



^■/^cll— 4si'i44T PU, and the transmitting member 230 for 
transmitting reduced^^rotation can beV^relatively shortg^ifeff. 
By doing so, the automatic transmission can be made more 
compact and more lightweight. Further, because the inertia 

^/^or^r^^Njiertj-a') can be reduced, the controllability of 
the automatic transmission can be increased, and the 
occurrence of speed change shock can be reduced. 

Further, since the counter gear 5 is conrfeirg^tM^e d" ' iin the - 

-e9»©4-«d¥r^gwr*^ between the ^planetary gear unit PU and the Sp-^^^ 
planetary gear'^'PR, the counter gear 5 can be 'eOTrftrg-^^^ in 
approximately the i centai ^^^^^axial!\ ^fMfeet-frei^- of the 
automatic transmission. For example, when the automatic 

transmission is mounted on the vehicle, «e«4juTy-i'iTg - bo wc r d5 

one direction -fetee-a^JTrs (particularly in the rear 
direction when the i^iiisptr side tfsrcmr T:he drive source is the 
front «djy £<i^et^ ' on ) can be prevented because the counter gear 5 
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is mounted to-4fta*^ the drive wheel transmission device. 



Because of this, particularly in the case of am^YF vehicle, 

interference ^^fecfWSg?^ the front wheels is reduced, ^JJo the 

mountability on a vehicle oan - 'bc improveci^ a uoh -^ o g^be- 



steering angle fe<e=3?n=g' greatly increased^ #UF'"UJiaiupl<Li- 

Further, since the reduced'^rotation output to the ^ir^"^ 
planetary gear unit PU from the"^ planetary geaf^'pR is '■^fESKTes'STO 

engaged and disengaged by the brake B3, the number of 
^TpHTTts (for example drum-shaped members and so forth) can be 
reduced as compared to the case wherein, for example, a 
clutch CI is provided. Further, the brake B3 can ase^aiijgjoxa 
an oil line directly from the case 3, and therefore the 
configuration of the oil line can be simplified as compared 
to the case wherein, for example, a clutch CI is provided. 

Further, the automatic transmission device I22 according 
to the present embodiment ^i^sz^^^sfe^sa^B^s^a^^e*^^ is 
directly coupled ^at fifth speed forward. Therefore, 
first speed forward and fourth speed forward, the gear ratio 
can be s^eei*d'"ed--'lir Zl du'Lullud ma«mier> and particularly when 
^•'''&f^feaft^&&''^^ the vehicle is 

running at a high speed, the engine can be •^u-b-i-i-iiiL^ed wlLir" 
'B^"tl'treT'«^rev^*^ and feteiA««caEifed&^^ 

economy '^'f ^-S^l-re " " ^iste^'ejre- while running at a low to medium 
w^e^iif^ ^r^\t\i^ ** \^\jm\t tha t a clutch is ^ s > o ^n ^& ^ i gurc d—i iT 
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between the planetary gear^PR and ^h^-^J^mrelra^^^'e^ PU 
for example, the length of the ii^^'k-tng^'^mmbe-i?^ 

-rifcfee transmitting member^ that links the planetary gear^PR 
and febe-^Hl,a^'e^-^y--g'eOT--t^^ PU become s^longe]^^ 

,^^j^ ^*0 ' t ii: o n, and since this linking member^>s«-#ra? transmit^Hrft^ 
the reduced^ rotation, the thickness of the member must be 
increased so as to withstand^JJj**^, and therefore the weight 
also increases. Therefore^ an object of the present 
invention is to provide an automatic transmission that can 
shorten the distance between the speed reduction'^planetary 
gear^and the^lanetary gear unili^J and ^e'**@e-«;fefee- increase in 



weight 



j&teib--t^i^--p.E^e^4a*: emhodimen%4,y''1lTi^'a.^^ the clutch 



C2 is disposed on the - oppcifi ' ltc side ^ in ■ tho^a -?t4r^]?«*K^i roati49j^ 



it^,,,P^'€:p©¥R5^tn gear^^P!T, 



of the planetary gear unj 
and therefore, ^^-pxa viding . a clutch between the planetary gear 
PR and Lhu ■t^la^iu.Liaiy guur unit PU is not necessary, and the 
length of the >jrjtf¥k±irg=^ nfembfty|'^^ transmitting 
member 230 can be made that much shorter. Therefore, 
increase in weight of the automatic transmission as a whole 
can be provoR rbed-. 

wenty-third Embodiment; 

A 

-BetDwT — bhe twenty-third embodiment, which is a partial 
modification of the eighteenth embodiment will^be described, 
with reference to Fig, 41. ^ ^ig . — 41 .is~.>a— s-ehefflartlrr^ 
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fchAx fiH fai n fco djmont ..,,,,,^^ tSbmponents of the twenty-third 



embodiment which are the same as those of the twG&^y^th^rrd 
embodiment ^755S=**be denoted W(«iT the same reference numerals, 
and description thereof omitted, except for ^ ft g -feaL-arir 

As Fig. 41 illustrates, the automatic transmission 



wiTff^i=LgL I23 of the e^toma-'fe^e-^tT^Ti-smTS'sdfc^^^^ — -^V* 

^'fS-crJ frgtK-ikc erJsfc^^h es^yhocli^lPn 
twenty-third embodiment i r- o - a i ft o diriQQtiuu ( /T Lhg " 

The configuration of the clutch CI and the^planetary gear^PR^-f*rr 

H&Wier xt oi '^ Js , tne^planetary gear^PR and the clutch CI are 

ee ftli ' g ' uied L- t-> /the right side .,0^ the diagram )of the^planetary 

gear unit PU, and the counter gear 5 is GOftfig - tared in 

'the c>n;ff 
between -^fefeirs- planetary gear^ PR and 'th e planetary y u ai unl L' . ^ 

PUj-, — and - ifittg - thO ' r, the clutch C2 and the brake B2 ohan ^ g ^ 

pjjQ is ero^ vf - ith . thQ ciutoh C3/> rcompared to Uiidl ul the automatic 

transmission^ d i Dvjgoe" lis of the automatic trai ' i5miiL>jL>iuii ITC hhe 

eighteenth embodiment (see Fig. 30) . ^ / 

Within the automatic transmission d^ice 123/*^ on the 

^jgftft CL" eii"Gui i »fGrGn : CG aide oS tho input shaft 2 is -csiECiftt?^ 



a multi-disc clutch C3 comprising «aft- frsu - i^e servo 13, 



3 Ayc/r^j/, 

<=an i<i 1 pra 

-^"^ friction plate^73, a *'drum«s*<^i^|:^^,,-jgl@mteifejs 225 W»a -l i " "f n i Tif s - a ' 
^ntrh di"iTm,, a hub unit 226 connectfftg- to^ sun gear S2, and 
-o ja ^. th o-----OTrbeir-7Tircii^ is Gomprioed a multi-disc 
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clutch Q^e comprising an oil preaoH ' i T ^ servo 11, friction 

plat e^ 7 1 , a ^drum^^stla^J^d-TlaemtLeic^ 221 t24T:5t2-.^cr:^ft^;^^ 



and a hub unit 224. 

— WCTT^ljihe oil chamber of the oa : £ pros s ur e servo 13 is 



c^n/'y^^.^^ to the oil line 2a formed on the above ment - iomrd ^ 
input shaft 2, and this oil line 2a i:-g-"ey i r cmctod g rOTTT'-eftg^ 
^■■ odgc— of 1j fe'Q--sas.e ^T - "Q - nd is - linlccd to the oil line 91 of the 
boss 3a provided (m ''''irhe-Hrfi'p434^^^ 

-amh-^fwrs oil line 91^ is link ' eU to the oil pressure control! 

dovioa not illustrated. Jin other vjord -s, s a-n o Q the above — 

.-^m ^ii ' Ll ' un u d oil '^ J ie^^ure servo 13 is - eonf a r gu - r ed on the input 
shaft 2, simply'' providing one set. of seal rings 81 tha i r - 3c -a^ 
between the boss tm-r^ 3a ©i£iiJiib^®-*ea^S'e--S and the input shaft 2 
configujroo art - oil Mifcr from the oil pressure control^ dev*©e— 
. nofe- illustratod: to the oil chamber of the ©iML p - i^e -ggia^ee- servo 

13. i I A 

Further, the oil chamber of the ^^)iwe--iftteiitr^ 
*^ prGO - our - c servo 11 is 3r«tked to the oil line 92 of the above'^ 
mentioned boss " ^ ' nit 3a, and thio oil line 92^is Jr iiiked " to 
the oil pressure control' de vioo" no . t - i llustra rfe^rg hr^- '^ -In -'-attrig?' 
wSrets f ipe ga rdT'ng ■■' fa 'he^te©y'e^m'efybTOTi-ed^-e4j~pu&a^ servo 11, 
simpl^^roviding one set of seal rings 80 t- ha^^O 'Ooj? between 
the boss 3a o - f- t?hQ (gg r^^"^ and the'^drum/^-^'fer^^ei^jftesitar^ 

221 Qon - figurtya an oi.l^'is^^^Tom the oil pressure control 
— -d evd - QO) i no <~- Jilluiytrofcod/ to the oil chamber of the 
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^,p ^3 - surG servo 11. 

The a - bovQ ■■ montion e d input shaft 2 is connected to the 
<:uU<^A drumt-^Sgiap'&i.meifteer 225 of the clutch C3, and the front fedge- 
of the inner ojirgumf ' eriiiJiiue - blTJb of this'^drum/3iapiSjd:^eitib^ 
225 is eefrfTirgrrretir splined with the friction plat^ 73^ t-h-e^-^rs* 

. thr rintrh PV Th li n n r r ri-rr-iTrrrPr- r^n ^.f^^ ^ "* ^ ' ^ 

-friction plate 73 >^^splined to the hub unit 226, and fefe**- 
hub unit 226 is connected to the sun gear S2 . ^-f"// ></>^/-5^ 



ofted input shaft 2 io - cennectG -d^ 



rnr1-_hf;^i:;:..,»^]np fljj^Qi s n.n . mGntig o i n igygi input shaft 2 
.^.--i^ the <> b ov 'e "■ muxir i D r ie -d drum^;s2>a:^e^.^grpte^ 221,&o— a-a-ixx-b^ 

eapa-b-l-e o ' f ■ y o fa a W i -nc f / — a^=K ±-'rrrr- "ttre r inne r circuR i^a ^oncG oi4 e of 
/ thisxdrum^^slta^ie'd'-^Sbfnb^ 221 -is >e?57^i§«^?ed> the friction plated 
71 of the clutch CI which is capabl - e - of . jm g ^ing 4)y -''fetre---oi±' 
-.pt£.&&stMre servo 11 - for ■ the --&j^t g . b - G jr^ — lined , and the -itrrreT" 
— ci - J g- Gu - mf eirv ri tnzi-^sjrg^ of - the friction plate*^71 < i» -f Lh i s " clu t Gr h- 
-e-3rH -0 oo . H. - noct - Gd by splinift^ to the hub unit 222 that is 
connected to the ring gear Rl . ^ hiy ^^g gear Rl is r^d'f^^'^^J^ 
supported by the boss UEtii- 3a • &e q o t -er-b-e ^a - pQb 4js.>-e^ 
:.rGf1?t ing, via--fe*Hf^ hub unit 222. ■i rurthG!i !>> '^e sun gear SI 
is connected to the above mentionfg Q input shaft 2, and the 
carrier CRl is fixed ^and supported by the boss idawi^ 3a via 
J^ii^ side plate. Also, the ^bovc^montion^ ^ drum/^]>aped--^ 
ifteiafeeg: 221 is connected'^the transmitting member 230^ aft* 
thr ig^ransmittT-ng mcmbor 230 io Gonp £i::± od-"to the abo ' viT" - 
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'jSe boss ^m±t 3b of the case 3 j^t/fil 



0rr--fe 4ie ■ ■ ollie 'ay-'i^aftdT^^ jthe boss 4j = fi - ht 3b of the case 3 
.Jiha Wi s provide d on the input shaft 2 j rfi - Q" oIgovo form , and 
✓iS extende d from- the otho] ?--3T:Tie opposite - g - ff - em tho , above — 
jftet^tiOTred boss ^n x t 3a, jrs— gomprifee d-^ a multi-disc clutch CI 
comprising an r/il prooour o servo 12,^ friction plater 72, a 
drum/iS'ita^'^s3U-2|lpfiSb^ 223 fehS?-'rf5Sfte---a"'''§3r«:ti^^ and a hub 

unit 224 . The oil chamber of thief - oiJj j^roooiare servo 12 is 
Liirited to -feke oil line 93 of the boss 4*ft»9-t 3b, and thig oil 
line 93 is Mn - k ed^to the oil pressure control device ntT C^ 
ilJ.-H-&tryC'ear In other words, the above-mentioned^^^,pil: 
pTH^s-si*^ servo 12 is >CQ^3^^fe"£^^^Gfebn-g^---aja.^^^^ JLj,nc -from the oil 
pressure contro'^^dci v xo o not -illustratod to thU ' o il j j i ' es^ j ur u — 
■ T TisUiuiy ^^^ by one set of seal rings 84 4>k i 5Hr^fl& ^ between the 
boss Tf&ist 3b ^d.^^UlitA^^3 ^s;:s^-^ and the^^drum-^^-^^^l^eiH^^ 



ruTthQr;>*6a the f ront -ed^ of the inner ciroumf e i" e ne ? e 
-s4^e- of theV druii;^^?4^gp4j^*^teSer 223 (^r^^-'^^f^x^^is;::^^ is 
splined ^ friction platen 72 cap i ^hle of- . e - ngaging - by the ' oil — 

nn|. 1-9 i- n nlntrili fii-M^I MaJ c; f y j r-l- 1 Qn - p 1 -a 

^ - ^2 la splined - with t&c front of the outer ( j i-L^ ' cuiiireieiiCB " 

^, oido of the hub unit 224. Further, en Lh u /atibei 
^--^w^rrnrn^^^H-rmT^^ ff 1 ^ of the clutch C2 is eoft^ igurcd a multi- 
disc brake comprising an oil pressure servo 15 and^^ 
friction plat^ 75, and^j^;^ the outer circumf eren oo - ■■ cido of 

hub unit 224 is splined jL friction plat^75 that can be 
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-ro^yried- by the diI pj^cocuajcu servo 15 ^ o i Lhe -^b-ga-fee— © g^ —a n ^ 
^^^Iso, this hub unit 224 is connected to the sun gear S2 . 

— On tho othGz^an^y^D^^^ oiroumf ercncG - oidQ of 

the planetary gear unit PU is con f-i gurod a multi-disc brake 



Bl comprising a^i--^ii-.^*ea-&ttre- servo 14,^ friction plate^74, 
and a hub unit 228. The side plate of the carrier CR2 of 
the Ab owj meuLionud planetary gear unit PU is connected to 
the hub unit 228 that is splined w^4^ the friction plateJ,.^^ 
of the above-mentioned brake Bl, and further, the hub unit 
228 is connected to the inner race of the one-way clutch Fl. 
The sun gear S3 is meshed with the short pinion PS of this 
carrier CR2 . •^Wrerrr'j^e long pinion PL of this carrier CR2 
meshes with the ■ ^'ovo monti t m gd- sun gear S2 and the ring 
gear R2, and to one edge of this ring gear R2 is connected 
the ldin][infg member 227, and fekjle ring gear R2 is linked to 
the counter gear 5 via this -4> inkiftg merriber 227. 



The operations of the automatic transmission ^vio e l23f 
lc^''erdrv^T r'* \ ^^ are similar to 

--Wrsrr of the eighteenth embodiment (see Fig. 31 and Fig. 32), 



and. accordinq?aescription» will be -e m - i -t-ted. 

tertte-p o r ib Qd""nib'Qwa^'"— a'C etni'gtrfg--^ th e au tomatic 
transmission d o vic e I23 r^eAa'fe^i^g-^^he^p^&e^ef^b^^ 
due to the^planetary gear"* PR and the clutch C3 being 

Uc.-y^faj ... c- 

feyoiiriyui u d on one side am the uiMi ' a ' l"'T!la.'gecti eR of the y>r5 / 
planetary gear unit PU, and the clutch C2 being eorrfxgwed- 
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l/d4 ." i ?ec fe -i -Qrv of the'plarn 



on the e%b^\sidei^^ke- axialZ ^-gecW -or y of the^planetary 
gear unit PU, the planetary gear^PR and ^jhc planoto ^e^L-gea^ 
•ttMrt PU can be - coftf iigur e d closely together, ✓compared to the 
case wherein .for examplej two clutches C2 and C3 are 
nnnf li -3^,^^^^^— 4^ between the planetary geair PR and plancfc agy- 
-••g^eOT-^mTi-fe PU, and the transmitting member 230 for 
transmitting reduced^ rotation can be' relatively shortefte^. 
By doing so, the • automatic transmission can be made more 
compact and more lightweight . Further, because the inertia 
(force ojPO-nerti^ can be reduced, the controllability of 
the automatic transmission can be increased, and the 
occurrence of speed change shock can be reduced. Further, 
compared to the case wherein three clutches CI, C2, C3 are 
-Ge»ti€|*b£^ on one side of the^planetary gear unit PU, the 
oil lines (for example, 2a, 91, 92, 93) that supply the oil 



pressure servos 11, 12, and 13 of these clutches CI, C2, C3 
can be/6onstructea\easiiy, o t fid ' the manufacturing process can 
be simplified and the costs biu ught down . 

Further, since the ©drfl-p*=e^swi£a- servo 13 is p- rovi - d^ on 
the input shaft 2, one set of seal rings 81 - Gcal the oqgq 3 ^ 
-ar^ ^uppl^/'oT^ to the oil lines 2a provided within input 
shaft 2,. and therefore oil can be supplied to the oil 
chamber of oil pressure servo 13 without providing-^*!?© seal 
rings between, for example, the input shaft 2 and the e- ii ' 
prooo-U'TO servo 12. Further, the -eid yru^ouiu servos 11 and 
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12 can supply from the boss wrbbs- 3a, 3b extendee from 
the case 3, without passing through other pAcJ J s f -e - r - ok ample , 
■a nd ' thcrofQj r o O Q ir '' ou p' pj ry"®a> 3 >.^bLy,,^ ^ oi i Li u c t o f 6 T ' q ]> 

rings 80, 84. Therefore, oil can be supplied simply bv 
providing one set of seal rings 81, 80, 84yeac\fa^ 4:he 



^e&9^4?e^^ervos 11, 12, and 13, ^sfffff sliding resistance from 
the seal rings can be minimized, and therefore the 

efficiency of the automatic transmission can be improved. / 

f<><.unj r^J^illy *>tuJ^ 

Further, because the clutch C3 is configured oti t jgg" 

* Hi ^f m or- ci ' i c m t r f c i"ei - i^e - aide of the clutch CI, the- clutch CI, 

which must transmit a relatively large torque in order to 
transmit the reduced^rotation, can be oonf igi=H?ed on the 



outer circumference side, and ■ this ^felutoh CI arrd Lhe o rT 



■ this >fclutoh"< 



servo 11 bh ii iiuuf can have an increased diameter, 
.ga-^ i c u 1 a r 1 y , the pressure area of the oil chamber of the 
ull pi"C5'Sui.-G servo 11 can be enlarged, and the -oa - pacity 
r_r<T)rnh1r nf tnrqnr transmi bs 'i Pm ^of this clutch CI can be 
increased.. By configuring the clutch C3 - which ean have a 

3- Ooigp^ oompaf r r^d to t -hrer 



smalle^^capacity &^«<^orque transmi 
clutch CI, the automatic transmission can be made more 
compact. 

■"R^^ hci ' v tee ijrau' ^ clutch C2 aa- Q " cl s sil iuh Lhu rr iiji i g u( ^i.' n - 
^ wh ' Ti Q ^w a^b " — iii i 0 "t! '- Qp c \it i(! ! l'"'iL 'e ve TS' e T ' ^^wi^efr^Tfrjg^ is engaged 

'A first speed reverse, the transmitting member 230 rotates 
in the opposite direction while the hub unit 224 that 
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connects ^ttrips clutch C2 and the sun gear S2 rotate ^ the 
same ro - tetion -^as the input shaft 2 fey-''iei' »< g ^g " >n g."^ - 
0<j! i ^ iIjIi I l TI i n i.i j l iiii l t in rnr nr irhr rr i i v t hr- rnt "it i nn rli ffr rrn" 
-e*" the transmitting member 230 and the hub unit 224 'be€;oia©«- 
greati^ but because this clutch C2 is located on the " opj^ooitG " 
side of - the ^planetary gear ^^J ?^ v r ia the 'planetary gear unit 
.^Pd, the transmitting member 230 and the hub hunt 224 can be 
N^Q wif i - guxo€^ apart from one another. Compared to the case 



\, th^se gha l-fe s come in* c 



wherein, for example, th^se gna i-fe s come in^'contact Gtoe to a 
multiple axis construction, the decreas^^efficiency of the 
automatic transmission caused by the friction produced by. 
the relative rotation between ^bee-e— can be i&^e-^^eprbed . 

Further, because the counter gear 5 is -fee^ nS - igure ^ l - im ^ 
"bhe ' QiH.al -Uii - uuLian between the planetary gear unit PU and 
■tlM plELn e tary^ea - ar PR, the counter gear 5 can be e orrf i -ep ure ti-' 
in approximate^iy the\^center,>d^^^^ axTa]^ ^j=££frHxns- of the 
automatic transmission. For example, vfhQxi the automatic 
transxaissie- n ^ ^is mounte d- on the vehicle^ f3-al a ^.g^?j»g"''tn9^^^ 

-"tJtire Q t i -o^ywhen the input side ^om^he drive source is the. 

front d±i^ c Llc> H) uan b e piuven^' e d '" because the counter gear 5 

is mounted TuaLch the drive wheel transmission device. 

Because of this, particularly in the case of at/ FF vehicle, 
<fefee interference ^fedwaffiri' the ^f ront wheels is reduced, the 

mountability on a vehicle eaiTbe improvec^-?ouah jJUJii'LliL 



\ 
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-fl^ steering angle i ocing greatly increased^ £ui u ocafl\p-l o >. 

Further, the automatic transmission -dea^ee- I23 according 

to the present embodiment is s,M-LiaiibJii I Ml 1 1 ih il riii' Lliril ^ 

directly coupled ^ fifth speed forward. Therefore, ^ 
first speed forward and fourth speed forward, the gear ratio 
can be opocifiod— in a'^^o - tailcd mannLacr , and partiouJUCTly when 
^^jaQ4;^jy^e- €^ ' on a vohio3r < L'7 ' in Lhe evuHL — that the vehicle is 

running at a high speec^ the engine can be utitinod wi -' M r" 
■■^ bettor roVolutionj , and thio Gontribu - tc - o to . i - n rcre-ais-eeh fuel 
economy of the vehicle ^hile running at a low to medium 
speed. 

iao w , --^ hu liiikiuy mumber " { ■ in - partic o ^lar (bhe transmitting 
member^ for linking the planetary gear^PR and . the - planota - gy 
■ gear uni t PU requires rigidity to withstand the reduced 
speed torque that is input. For example, irr ■■ the < saj5.Q'--€rf" 

• cuMf i g" uriuy a clutch that engages at a slow to medium speed _ ^ 

a clutch that engages and disengages reducea^rotation^^ra*^^ 
Uk j limyT uii - eumfe a ftcneG aide of the li,nking membeL^^OTKT 
.s©i«*fe"©tesi»-must have a large capacity, therefore ^ , 
" app r opri - a Jte diameter ^ correspond with this«^capacity jll 
d3g^55!?cgS" noocsoary. Therefore, in the event that the liukiu'g 
rr-mbrr -+'rH^hir- t-yp^ thr^t passes on the ere t^r , r>i r c iiTt rfwcnecr ' 
oid ^ of tfeb3- 4:>ype - of - clutch, '^even ^larger diameter 

* neui :! Ooary - diam u' ter jftoaourGmcnt - of^ - thoro ^ clutch^^ becomes 
necessary, ^lp0r the diameter measu g ^e jat- of the linkin g Qy 
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member ^^i^ enlarged iy^;^fir^JJ^i&ti<'fi^ and" the automatic 

transmission as a whole becomes greater^ in the dir erLlOTl (>f^ 
t h\t' diu meL UT i Therefore an object of the present embodiment 
is to reduce the ■ cnl - argemCTrt -r-^ Q^y . rlg diameter mea^aromont, 
and^^provide a ^compact automatic transmission. 

According to the present embodiment, all clutches can 
be Gonfj^gui L id wlLlluu t enlarging the diameter Niiyrd.till.L^uiifaMigi of 

Tiq%riracj o - 



the linlc - i rt-g member^ by e onf i ^ gp 



^"Od To jjpc IocbT'^<^ 

icity triT-""t:tre~4r^^ ^ f^a tiJ-Qr lyi 



clutch C3 ^litt! a small 
on the ' iiuiLrr 



capa 

r34'^^)}/ , . , 

- ^irot a mf cronoo — oid e of the transmitting member 230. 

^Twenty-fourth Embodiment^ 

^^--BaJrew-, "Che twenty-fourth embodimenl^^.'^^rfti'^fec.is a partial 

modification of the twenty-third embodiment^will be 

describecW-with reference to Fig. 42. 



.E.o.s-s-=^e.c^iona.l--^tag-pam' 
iransmissiorT^tl'ejy^S' of an automat^ 
'for'^T^^^&esorid emboi 



:ust"ra<j^ the automatic 
li-S' &a rC^r^ejra-t 
iSomponents of the twenty- 




fourth embodiment which are the same as those of the twenty- 
third embodiment w-ill biu denoted v ^^^ith the same reference 
numerals, and description thereof 'Omitfeod y except for 



<2</ c/^m^nc^5^ 
[if io o r tifOn^ J 



f*TH"ri' ii .r*--il . modi 

As Fig. 42 illustrates, the automatic transmission 
-^Q-vi-^-^ I24 of the *a iji L muaLie Lrai T 5 !rri'-sns^eo,.^.^ej:gt^^ ^^^^V 
twenty-third embodiment is^^^^ modif i oati(»n - o€ tno . 
configuration of the clutch CI, ^compared to that of the 
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automatic transmission I23 of the a^il^eJ^t^btx^ 

V^c^p^ayfTft/fe^ eighteenth embodiment (see Fig. 41) . 

Within the automatic transmission -dsgj^e®* IzAf the clutch 



CI is ^^gQa£g gm?t^ ^ on the^planetary gear ^F^^i^j^gpt'Vzt^ opposite 
(right side on the diagram) /^fo?CHb the^ planetary gear unit PU. 
-Kte front'-e^ge of the inner circumf eren ee- oidcr of the drunvJ^ 
^=lfsp0a==ma»teEa: 221^ o^^ thio - ^ltfTOh— 6^ is connected to the- 



input shaft 2^ e^WJaa««f^ifiia.U^^^^ 

s ij: d Q-^e :&>>4ib.e...xi^^ s hape£Uffleit±y^T-''--g-g^^ 6 1 i s - » y/ r / 7^ 

Xj' splined ja^^qr tho friction plate 7 L^^..aa3d'-^tA«^4rfUl&« 

SiX£umr£e:igeTrC^' ^ -febir ^ f rKrilJ tf^^^ splined Jb^th 

the hub unit 222. The hub unit 222 is connected to the sun 

gear SI of the^planetary gearvpR. 

ftiT«feb©*r'^^e side plate of the carrier CRl of the^^^"^^ 

planetary geaiV PR is fixed^and supported by the case 3 . 

dun f^^^ 5^ t^y 
-^Is^ phe ring gear Rl is connected to the^£ransmitting 



member 230^ an - d -- 1=h4b- L -i ai ^ i u - i -LL ln g memb c T 230 iM ^ oumiuc ' L L ^d Lo ' 
fe^g;53JJ'»--g«.A^=-H^ clutch C3 compris^ 



^pr c' Di>UL' e- servo 13, ^ friction plate'^73, a drum^^fe^afiet4--Tfr^ril5@r^ 
225, and a hub unit 226 Kis een f -i-g w e d - uu ■■ bho— irmcr 



-ejrgecm i f e r e nc ^e '» i -de of the above Tncntio fi&d transmitting 
member 230, that is to say, ^^^enclosed within ^^^^^^^ 
transmitting member 230. 

The operations of the automatic transmission du wiro l24f 
be^hgdp:^^=:a i io^i3 B w^m i^s^ g S HIl SaiiaJiJ^^ are the same as 
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of the nineteenth embodiment (see Fig. 34 and Fig. 35), 



Lng^description^will be efft^-fe't^erd': 

the automatic 



and according^descript 



transmission' -deviee- I24 r e la - ta rft^"* ^ ' th e pgcro<5> > a J: — iiwerrbiottT- 
because the^planetary gear^PR and the clutch C3 ^ 
c onfigured on one side in tho - QKi-a^t - d-iXe.ujb agaQ' of the -ytAna / 
planetary gear unit PU, and the clutch C2 is con - f igun ?ed on 

the otherVside i - n fehe«*mrt7:r^ ===^ ^ of the'^planetary gear 

vnlf^ 

unit PU, the planetary gear^PR and ' p ' ! lrafte^U Tr7'^--gh^ ^ 

PU can be ^oe-afeig-urGrA closely together, ^compared to the case 



J ^ J 



between the planetary gear^PR and t^-lanuLaTy miili PU, 



wherein ^for example^ two clutches C2 and C3 are Gonf4?guj 2Bdi-j:rr 

re^-ttf?^ PU, 

and the transmitting member 230 for transmitting ^'reduced ^ 
rotation can be relatively shorte;?s^. By doing so, the 
automatic transmission can be made more compact and more 
lightweight. Further, because the inertia (^orce^^ 
ias,£l;ifefc^ can be reduced, the controllability of the 
automatic transmission can be increased, and the occurrence 
of speed change shock can be reduced. Further, compared. to 
the case wherein three clutches CI, C2, C3 are e anf - igured on 
one side of the planetary gear unit PU, the oil lines (for 
example, 2a, 91, 92, 93) that supply the oAa p y e - o i wa-go servos 
11, 12, and 13 of these clutches CI, C2, C3 can be 



^gonstructed^>^ 4sil y, aaaret the manufacturing process can be 
simplified and the costs ■ brought - donm . 
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Further, because the ol-l preiS^tMris servo 13 is ^rrovilJea 
on the input shaft 2, one set of seal rings 81 seal the case 
3 and supply ., o il H^ e- the oil lines 2a provided within input 
shaft 2a — and thora£x2Xje---edX,j[::afi--te^ supplVeglrto the oil 
chamber of •e^dsfepa^ ggsTaige servo 13 without providing seal 
rings between, for example, the input shaft 2 and the 
.p;gi^.ssu£a servo 13. Further, the epfefcr ^^ocouro servos 11 and 
12 can supply voil^from the boss tm*-fe^ 3a, 3b extende^^ f rom 
the case 3, without passing through other p^^rt^^-^^j^-eiteiflpir^ 
and therefore ^ft- ^ppl^ /Sil) oy providing one set of seal 
rings 80, 84. Therefore, oil can be supplied simply by^ 
providing one set of seal rings 81, 80, 84 y^ach^foj/'the 
T$ge ^5bt - ge servos 11, 12, and 13, -e^** sliding resistance from 
the seal rings can be minimized, and therefore the 
efficiency of the automatic transmission. can be improved. 

Further, -e-tfte-a^the clutch C2 cngagGo 
whH,Tj^--fH~f iii^p^rh--fi-p r P v ^T :^^, w^T-'n thin ^1 nt^h ^ ? - is engaged 
first speed reverse, the transmitting member 230 rotates 
in the opposite direction while the hub unit 224 that 
connects this clutch C2 and the sun gear S2 rotates the 
same agHrb^sition as the input shaft 2^ hy ongagi^ig .. thio " glut eh 
e &'i' ' ^fhe case may occur wherein the r tii^ LaLlaii - dif f e r en c e , rr 

the transmitting member 230 and the hub unit 224 boGomcs ^ ^ 

^ ^^^^ * A{oujc\''^r, ^ 

^rQO!^yxr but because this clutch C2 is located on the 
side of the^planetary gear ^PR, =^ tt? er the ^planetary gear unit / 
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the transmitting member 230 and the hub hunt 224 can be 

jsefrf iTjuitid apart from one another. Compared to the case 

wherein, for example, those ^i"tg come irr contact due to a 

^ y/ 

multiple axis construction, -fetee decrease^ef f iciency of the 
automatic transmission caused by the friction produced by 
the relative rotation between those ^pa^s^s can be ^}?e^*ajateelr. 

Further, because the counter gear 5 is Oi gu r od ■" I n i 

'Sts©' axial/^'^msenfci^ between the planetary gear uni"^ PU and/^ 
^ Lh uj ]jlaiie.Luiy" - g^ar PR , the count er _.gea r 5 can be etTrrf^g^AOie^- 




in approximately the\centep4?TF==€5& axia]\ d±2;Br±±nH> of the 
automatic transmission. For example, when the automatic 
transmission is mounted on ttrs vehicle, enlarg**ig towards 
x>ii b "' 'nJx re-efe'4®j!^^^i^^ (p a * ! l :i G ul i:^a: ly in the rear 

■ d i r o c t i o-nQ ^ wh e n the input side from the drive source is the 
front r1i rorti nn) G^ n ■ too prifi ' venbg d because the counter gear 5 
is mounted to -ffta±i2h the drive wheel transmission device. 



Because of this, particularly in the case of FF vehicle, 
-T3gfe interference •feewewsd the front wheels is reduced, flri» the 
mountability on a vehicle oan bo improved, -soisfa-ds the 
steering angle - being greatly increased^ #e^?a==®x5SEEE^c^B5> 
f the clutch 




gear Rl and the sun gear S3^: 

rotation mu&t ^ b e t^engag^ and disengag"^', and^beseross* 
relatively large, but by placing^between the input shaft 2 
and the sun gear SI, the engaging and disengaging of the 
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rotation of the input shaft 2 f rfbfff ' C ihij clutch CI ®6«*tirtib L+re 

reduced'^rotation output from t he ring gear Rl of the 

planetary gear PR to be ^ engage^^^ disengag^^ "W^^the 

clutch CI can be made more compact, and therefore the 

automatic transmission can be made more compact. 

Further, the automatic transmission device I24 according 

to the present embodiment is ' a -* - t TOmm ags«Ls@^^ 

directly coupled ^ fifth speed forward. Therefore, ji^iii 

first speed forward and fourth speed forward, the gear ratio 

mor^ frxzaytly -^^TX^ ;/n^?r^i/g e^S'^<:^r ^'^c^ gixd 
can be s-^eeari^fe d in a dg rfemri-e d maanery ' -and^ ' P ' a ' rticulQrJ-y when 

* *4ii-miTl»ftd^ Qnj r--a^ i ^^ in -hhn . nT..T . nTa . -h t^hft"H the vehicle is ^ 

running at a high speed, the engine can be i>'fefi4-i-«^4--wifel^ 
better ■ rc j /olut ions , and fen4ra--G©«-fe'£rri=m-be^--'t^ fuel 
economy e#-^her"vie'hireie- while running at a low to medium 

— Ne ^ ', "' the '' rL " j r ntei ? ng^mO ' mbor - (in - particular the transmitting 

member^^l^JS^Sfc linking the planetary gear** PR and ^e-'^iarmj-brcht-y" 
'':ggi^ M ""i am - i ' ^ PU requires rigidity to withstand the reduced 

speed torque that is input. For example, --^ gaBTHia.JIci fe^e = o¥ *' 
■lum uf i uuiiiiu a clutch that engages at a slow to medium speed ^ . y r/" / 
^pr a clutch that engages and disengages reduced'^rotation^Von 

the^inner G®®€U3i5P#e=^e*h®e side of the -"irtrrfciftg membej^^^^-dltee^" 

olutohoO ' must have a large capacity, therefore 

S^ppropriat^ diameter t n r n r rrif^ p o nri i- M-ii i f h t hin capacity ""TT 

^r-S^Sm^l^^^ 

becomes necessary. Therefore, in the event that the li ^ njci ^ ftg 
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member £3., the typo thcrt passes on the^uter 
side of this type of clutch, V even ^ larger, diameter W-ian-Ul-m- 
jr^ga/; - pQc:A .r >y ^ i mi >>t- f> r m ft . n .n M rnm - g^jTr^ -'^af thee^ clutch^ becomes 
necessary, 4^%^ the diameter a3aessw©m©n% of the liFtkdng - v 
member is enlarged more than necessary, and the^automatic 
transmission as a whole b«iG©jfte&-*'f«eai.e^?'*-f^^ 
-^fejft^ iiiaiLie ^^ejc;^ Therefore an object of the present embodiment 
is to reduce ^O a^^ p nL .-i,T;q Q mc i nt the diameter H K)asu - reiftonfe .y 
ahd^provide a^compact automatic transmission. 



According to the present embodiment, all clutches can 
fn ^v/aW 

be configured w*<.lfuuL enlarging J:he diameter meagnromont of 
the iira&iR^ member, by o on f i g r fr tfog a clutch C3 with a small 
capacity on the - 1 lii ' Riiiy m-OHtbe - r p P a 1 L 1 l i 1 ij 1 1 on ibfto inner 
> ■cicoimf orerre^ side of the transmitting member 230. 
'^twenty-fifth Embodiment^ 

Weoatf-^fe^ twenty-fifth embodiment, which is a partial 
modification of the twenty-third embodiment wili^^be 





describedJ with reference to Fig. 43. 
r!T5irrs€i c cr%^s--se€tT&na-l—dt'^^^^ ' 
ii-s«i£)j?r"d'ewj^e>,.,,o^ c^'^r^gnsrmiTsl'i'efrnre-jra^ 



■omb odimoif r . ''^ Mow, / ^Somponents of the twenty- 
fifth embodiment which are the same as those of the twenty- 
third embodiment denoted the same reference 
numerals, and description thereof ' omj^fcQ < £ l T '*^g?re^ P^" f 
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As Fig. 4 3 illustrates, the automatic transmission 
jifTrt^mnr I25 of the ^utHsma tic ■ '^-aja^nuj^gi^' 

twenty-third embodiment jaoft ^tt e fu - rcs a brake B3 instead of the 
clutch C3, and>4a<&»ke«^ the carrier CRl of the^planetary gear / 
PR capable of being fixed by the brake B3, a-s-~eeriTTpSre^--tiD 7 
-.WflWb-TS* the automatic transmission dQT i T-^oo I23 of the 
— O'-f twenty-third embodiment (see 
Fig. 41) . 

this automatic transmission .di©''^?**^ l25f the brake 
33 is * ^6eaf igurc d on. the appooit &^ side (the right side of the 
diagram) of the^planetary gear unit P^^-e*^the planetary gear I 
PR. This brake B3 comprises a»JWQdSiw.p^e«S"®4!^^ servo 16, ^ 
friction plate^76, and a hub unit 233. The hub unit 233 of 
this brake 83 is connected to the carrier CRl, and this 
carrier CRl is'^supporxed by the input shaft 2^ aQ " "Q0 -to be ^ 
■-<«G3.pSST ^ot^ rotafed - ng .. Further, the sun gear SI is connected 
to the input shaft 2. Also, the ring gear Rl is connected 

gear S3- via *"yai«ab. transmitting member 230. ,**^*©*^"'''^he clutch 
C3, compris !Li>ig- ^^ ut -i i aid piOMiurc servo 13, ^ friction plate«^73, 
a drum^'h©p€?^-inffej^^ 225, and a hub unit 226^ is conf a . gur«*f i 
on the i4mej5i--€^e*Hft#©£©««© side of the ^eb c i vQ . mer T tiUMe.d 
transmitting member 230, that is to say, is enclosed within 
^transmitting member 230. 

The operations of the automatic transmission ti^ea^ 125^ 



.1 
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^■bfrggd^n ■ tj=ao*"-atoQ.^ie'°'Tft^jat^ LI uc L Ioai are the same as 

__£het: of the twentieth embodiment (see Fig. 37 and Fig. 38), 



tion^ will^be OKrirfr^d". 



and according description^ will'^^be o«fa 

J U} d ooa ^ Lribed abovo; Qooo cd A ' Hg " to the automatic ^ ^ 
transmission de-vies I25 £^£a*fe'^'n'g«--fe'©«-^fe^^ , 
since the^planetary gear'^PR and the clutch C3 are ^ ar i f 'igui ? ed 

^ Sif^jT 

on one l^ide_^jp-eS5^axiaJ^ #ms«»®fei0fi^ of the^planetary gear / 
unit PU, and the clutch C2 is -ee*^fig4i«ed on the other^side 
■ in - tAo-ci ' KiQl d a.-^e-e'^^TO^ of the* planetary gear unit PU, the 
planetary gear^'^PR and th3-^ *clj:lgLai y giaa - ]; - uiTife PU can be 
,-6e*H*ig:u^^ closely together,^ compared to the case, wherein 
for example .two clutches C2 and C3 are oe nf igu-rcd- in - between 
the planetary gear^PR and ^4OTje-fea*iy-*g^a*-'Tn^^ PU, and the 
transmitting member 230 for transmittingVreduced^rotation 
can be relatively shorteftcrl. By. - do ' d.ng 00 , the automatic 
transmission can be made more compact and more lightweight. 
Further, because the inertia ^<force ^^'^^ertjjf^ can be 
reduced, the controllability of the automatic transmission 
can be increased, and the occurrence of speed change shock 
can be reduced. § i / / 

Further, since the o**-pres"Strre servo 13 is pn^rvided on 
the input shaft 2, one set of seal rings Sl^seal the case 3 
_ ^n,id >^c*> Mpp;i«y ^q . ^ to the oil lines 2a provided within input 
shaft 2, and therefore oil can be supplied to the oil 
chamber of o£LH?r^'5Tatt«® servo 13 without providing seal 
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rings between, for example, the input shaft 2 and the ^^tT 
--ft ^ ii tf 'Ui' C^ servo 12. Further, the *©«>-p*^&64*^ servo 12 can receive 
supply^il from the boss-wftit 3b extended if^^^ case 3, 
without passing through other ^aa«i;&-j6ei»--^^ and 
-^fe^^i^eir HT u* cj'LiJ i supply*^oil^by providing one set of seal rings 
84. Therefore, oil can be supplied simply by providing one 
set of seal rings 81, 84 ^^ch\foj;/ ^h'e oi - iU^c o c o mee servos 12, 
13, sliding resistance from the seal rings can be 

minimized, and therefore the efficiency of the automatic 
transmission can be improved. 

Further, •'siin'OO tho ■'Clubch" 02 i^-"a" ulu-Lc 



when fe±i±?s clutch C2 is engaged 
first speed reverse, the transmitting member 230 rotates 
in the opposite direction while the hub unit 224 that 
connects this clutch C2 and the sun gear S2 rotates ^ the 
same •#®i.a.fe*€m as the input shaft 2 jntfe ' C ^ h / 

and a iii^y ■ whru;Ain the "3eefea±a®n difference of 

I'^the transmitting member 230 and the hub unit 224 he^$^s^^sst^ 



greaty because this clutch C2 is located on the 

side of the"^ planetary gear^jPfg y — gniQ the planetary gear unit 



^, the transmitting member 230 and the hub hunt 224 can be 

uuiigic^LHL-cid apart from one another. Compared to the Qase 

wherein, for example, i ft ooo ' p ^lrrs come in contact d«<D - tro a 

ft 




multiple axis construction, the decreas^a^^ef f iciency of the 
automatic transmission caused by the friction produced by 
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the relative rotation between those ^pairCIS can be p<t'S"VyirLUU. /V 

Further, since the counter gear 5 is ®©«**gtn?BJdp-iifi-^fe^ 
wa»a w:-Qrl »'''" € i!^^ bU C t^/euH the planetary gear unil^ PU and^fejai©^ 

lj ' lu4;.fcatar ' y ' ■ goajg PR, the counter gear 5 can be -ee^fiigwed in 
approximately the ^en te^..^^ ^ (iaa^>e«@fc3i^ of the 

automatic transmission. F6^r-"e*afflf^i-e-, — w-h^i^r-fe*i^-~a4a4u3ma-^^ 

,J fei ! ^ ' i » s m3r&Shar Oi ' r m et-tftfe-eBft-^ofr-^t-he-^veM^ enlargittg towards 

....■■Qj^Q-^dlT tic t i - Qn - of the axi - S ^ (parti - oulcirly - in the rear 



.xiiHre G t i on ( when the input side p- ron^ he drive source is the 
front - di - r g ction ) usa -ii -b e ^pr e v u nLcd because the counter gear 5 
is mounted to -Bftateh the drive wheel transmission device, 
^ -Be-ccm^'e" ^f -- thic , particularly in the case of Bi6f FF vehicle, 
Jibre interference t nwa,r.d the front wheels is reduced, aiiJ ' iUu 
mountability on a vehicle ean bo improved, b - uuh ai j Lhu 
steering anglei^be^teigx greatly increased^ for oxamplo. 

Further, since the reduced^rotation output tp the 
planetary gear unit PU from the^planetary gear^pR is made to 

engaged and disengaged by the brake B3, the number of 
-pa^^ (for example drum-shaped members and so forth) can be 
reduced as compared to the case wherein, for example, a 
clutch CI IS provided. Further, the brake B3 can -soft- f igurgr 



H an oil linexdirectly -frgjar-xhe c 



case 3, and therefore the 
configuration of the oil line can be simplified as compared 
to the case wherein, for example, a clutch CI is ^roviU L rd . 

Further, the automatic transmission diaviTTia I25 according 
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to the e-r gTRm t embodiment is - ^^e^'^^CT'^Jmys Gaeg^^ i s 



directly coupled^^^ fifth speed forward. Therefore, ^^^^^ 
first speed forward and fourth speed forward, the gear ratio 
can be s-pe-c ufiGd 3 rR-^---Qe-fe ^ 3 d.ed -jft an ne-r , and particularly when 



^ mn.LL P^'-fH^-nn m A ^/ ^h4»e4>a..^ ij:^,.-±^e ^vQnt tha - fe the vehicle is 

running at a high speed, the engine can be utili - a o d wit -jr 
better ^ rQv.o j Tut i on g , and ^fefe4rs— cotrbilb u tes-^ to ■ i - noroa s-ed- fuel 
economy of ■ the - vchiele wlTXle running at a low to medium 
speed. 1 y 

-Wervit — thr linking mrmhnr (in p,n-rt.i rujrir the transmitting 
membei^iJ^^^jS)^ linking the planetary gear^PR and the planetary -^ 



speed torque that is input. Fnj nynmpT- 
^ Gonf -igurinef a clutch that engages at a slow to medium speed 



PU requires rigidity to withstand the reduced 

C rvnmpTrj in the case of ^ 

a clutch that engages and disengages reduced^rotation^on 
the^inner c i rcumf e rF^g^ side of the, linking member, the 
clutG-t)^ must have a large capacity therefore ^ f^^o --^^ 

app ropriato diameter to ■ce-g'^e.sp ^nd ■ wJ^"Lhi - s - capacity^ 

;..^.-feee^5}tr5"s-T\^<5^s^^^ Therefore, in the event that the tanf^eiri^ 
member is the type that passes ©n the outer i circumf er eiree-" 
side of this type of clutch, ^even^ larger diameter than " tl T e — 
no e oouuai ' y di Jiu u^fe tyr^o-ctouromBliL ' ul ^ liho^i? r . lntohnfi becomes 
necessary, the diameter fflca - ougemGnt of the -linking ^ 

member enlarged more ...tha^aiaG^-s-sarjey, and the automatic 
transmission as a whole ■b^>eeiftea^qreate r^^ira^th5^>ii,rprt > 4^ "O f 



- 223 - 



^Ijj^ diameter . Therefore^an object of the present embodiment 
is to sedepssssfcte©' enlargement of the diameter mmuuu'jjtrmiiuL, 
and^provide a^compact automatic transmission. 

^Ajcxzordiog . to thre— p-it^^e-seftt embodiment, all clutches can 
be -eeTi"fig^t3i?^'d--^-irbtie4^ enlarging the diameter jneoCTRKQmont of 

the linking member, e o nf iguring - a - clutch C3 with a small 

!s (ocsTp^^ ^^<fi<j//y Ti^uo^^d 

capacity Gja-^febe^ M - ra - ic - j r Rg --membe^ ^ particularly on - thG r-±rmejg^ 

^•i rg ii mf PTYrnnn ni do of the transmitting member 230. 

•Ww^jr- the above first through twenty-fifth embodiments 

-H^eiaffeiftg-I?©^ the present invention were described asbgang — . — 




applicable to ^s-wppiyi.»§\ a torque converter^srfan automatic 'tr^^^^^^^- 

transmission, ^^^'b se - h - euld not >^limited iso t - h - CT , and any 

motion-starting device may be used that would transmit the 

torque (rotation) at start of movement. Further, -d=c3sa- O (y 

*-wh O " TO - i " n Lhij- ' -isT mounted- en a vehicle vi^fe.an engine as a 

drive source hao- bet^n - ^®.aGxi±MS?^ , ^-ttt- . not J;>€'*dimited 

<3£o t4wrs, and any drive source may be used as a matter of 

course, and th±ff""^ma^«-^@cnm^^ a hybrid vehicle. 

Further, the above -^jrSitSiefn'gjd- automatic transmission is 

io 

favorable for. use in a FF vehicle, but - ahould not -■b-'e limited 
to this, and can be used in a FR vehicle, a four-wheel drive 
vehicle, or vehicles with other types of drive systems. 

Further, the above first through twenty-fifth 
embodiments have been described ugj i a^ a ^double pinion 

iT 5j? com cJ^^T J 

planetary gear^-fcnsi the*^lanetary gearV'pR i*9ed-as a reduced 
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^rotation output means, but^-^-h ould not ^ limited "to thia ^ 
and a single pinion planetary gear'^may also be used. 

Further, the above first through twentieth embodiments 
and the twenty-third through twenty-fifth embodiments - w a r e 
described as^inpul^^^-^^ the rotation of the input shaft 2 
into the sun gear SI of planetary gear^PR, a«d--tyy 

fixing the rotation of the carrier CRl, whereby the ring 
gear Rl rotates at reduced -^eTO tiryn-sv /^owever , the rotation 
of the sun gear SI may be fixed, with the rotation of the 
input shaft 2 input to the carrier CR such that the ring 
gear Rl rotates at^ reduced - re r bationc . 

Further, the first embodiment and the second embodiment 
have been described with the input side and the output side 
of the automatic transmission interchanged^^ -bm'ir should iioL 
^" bg ^ TJltri r L^U LU" Llilij, '^ aria ai r e^OTr g- eiB eiyfe^e'^^ 
input side and the output side ^^is^ interchanged -ift-ajR 
automatic transmission according to the other embodiments^ 



— mdt Tgit ;. r , i i"> l . Applica b.iMl.it y 

As described above, the automatic transmission 
according to the present invention is •fee«.eii.ci-aJf--^fte'i*^ on 
vehicles such as automobiles, trucks, busses, and so forth, 
and is particularly suitable for use with vehicles which 
require reduction in size and reduction in weight -f lUlTr 
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/■"■TOye mt a bili ty-' to - ^hG vohiGlo 7> and further require reduction 
in shock p^r changing speeds. 
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ABSTRACT 



A planetary gear*^PR and a clutch C3 for outputting 
reduced^ rotationy^ and a clutch CI for connecting and 
disconnecting Ji*r6 rotation of -fehrer input shaft -*» "^iip«t to t*fe 
sun gear S2 -are eonlj r gupod - on one^side >rrof planetary 
gear unit PU ru t he - a ^ ^ fA ul - dii=^etion ;. and a clutch C2 for 
connecting and disc6nnectingi!!^fe+f§ rotation of the input shaft 
yz/0^>s^^^ to the carrier CR2 is configured on the -- t^Llfeiy side 
^-f^g rc ■ slTi e-ry^ the - diagram) - of the planetary gear unit ^^J^^i^rr 
■ t hG - a') d.al "^^nl" i or By doing so, as compared to a case 
wherein, for example, a clutch CI and clutch C2 are 
rrnf-ignrpfi t^g^Hi^r between ^p?^ planetary gearVPR and -tils' 
- — ^p j r ane t a ag y - ■g ^g gr-'TtfHjfe PU, the planetary gear ^ PR and .^yre 
— p laneta ry g rnr rrnf t PU can be u u nligure d gIqdg together, and 
the ^S3:sssss^^^^;i^^ member ^ that transmits the reduced ip€€<!^ 

« — rD^taTtxo^ISBe-^made shorter. Further, compared to the casg . 

wherein, for example, the clutches CI, C2, C3 are Gonfigujro d^ 
on onelside i^^iw axialN dM?e!crte*0W7 the construction of the 



oil linQ^ is simplified. |7/^*t,«T3r;>^ 



